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VIEWS, NEWS AND INTERVIEWS. 


At the house of a well-known elec- 
trician, says London Lightning, some 
believers in spiritualism were spend- 
ing an evening, during which one of 
them began to play the pianoforte 
accompaniment of a hymn sung at 
spiritualistic séances, when the room 
was mysteriously filled with a voice 
singing the words. Various other 
manifestations occurred, such as 
portraits singing in the natural voice 
of their living pre- 
sentments when the 
animate originals were 


installed in Frankfort-on-Main, A 
workman was carrying out some 
repairs in the distribution system 
when he touched a bare copper wire 
while standing in good contact with 
the ground, and received a shock of 
about 2,900 volts. He immediately 
fell to the ground and remained for 
half an hour apparently dead. A 
bright spark was seen when he broke 
contact. Artificial respiration and 
throwing cold water on the breast 





not in the room, mys- + 
terious replies to ques- 
tions, and the correct 
number of ‘‘raps” in 
response to interroga- 
tions. Of course the 
table-rappers declared 
this to be one of the 
most remarkable spirit 
manifestations of 
which they had ever 
heard, and that it 
was enough in itself 
to convince any one 
of the genuineness of 
spiritualism. Their 
enthusiasm, however, 
suffered considerable 
abatement when it was 
pointed out that Col- 
lier telephone receiv- 
ers, inside the piano 














and behind the pic- 
tures, were connected 
with a Brown loud- 
speaking transmitter 
in a distant part of 
the house. Another 
transmitter, fixed neur the piano, 
was connected with a receiver at the 
ear of the distant ‘‘ operating spirit,” 
who was thereby enabled to keep time 
and tune, and to hear everything said 
in the room. Anyhow, it was a great 
compliment to the telephone, though 
perhaps not to the spirits. The raps 
were given by using the armature of 
an electric bell. 





A writer in an ItaJian contempo- 


rary, according to the London 
Electrical Review, recently stated 
that, in the high voltage plant 


Fig. 1.—TELEPHONE SET AND WATER- 
Tieut Switcu-Box, Evectric RaI- 
WAY TELEPHONE. 


Fic. 2.—Metuop or Ustne ELectric Rarpway TELEPHONE. 


gradually restored life, and he was 
able to resume work the next day. 





Among the seven trades which a 
student in mechanical engineering 
must learn at Cornell is that of the 
blacksmith, says an exchange. Occa- 
sionally there is a protest, but it is 
never heeded. One dude 10 years 
ago was unusually averse to soiling 
his hands. But he had to work at 
the forge just the same. Last Fall 
he went to Professor Morris and 
thanked him for being compelled 
to learn blacksmithing. ‘‘ Why ?” 


asked the professor. ‘Why, you 
see,” replied the former dude, ‘I 
am now superintendent of a mine 
away back in Colorado. Last Summer 
our main shaft broke, and there was 
no one in the mine but myself who 
could weld it. I didn’t like the job, 
bat I took off my coat and welded that 
shaft. It wasn’t-a pretty job, but 
she’s running now. If I couldn’t have 
done it, I’d have had to pack that 
shaft on mule back and send it 300 





miles over the mountains to be fixed, 
and the mine would have shut down 
till it got back. My ability to mend 
that shaft raised me in the eyes of 
every manin the mine and the boss 
raised my salary.” 





The case of Brown vs. the New 
England Telephone and Telegraph 
Company, which was on trial before 
the superior court in Salem, Mass., 
recently, was settled out of court, the 
amount paid by defendant being 
about $500. Brown brought suit for 
personal injuries. He was riding on 
a street car to Salem Willows, and 
was struck by a teléphone pole which 
stood out too far into the street. 
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TELEPHONE SERVICE ON ELEC- 
TRIC RAILWAYS. 


THE SYSTEM INSTALLED BY THE NA- 
TIONAL TELEPHONE \IANUFACT- 
URING COMPANY, OF BOSTON, 
ON THE LINE OF THE BRAIN- 
TREK & WEYMOUTH ROAD — 
ITS CONSTRUCTION AND OPER- 
ATION. 


The National Telephone Manu- 
facturing Company, of Boston, have 
brought out a number 
of new devices in tele- 
phony of great value, 
and in several in- 
stances have demon- 
strated their ability 
to do things which 
have been pronounced 
utterly impractical by 
men who were sup- 
posed to be authority 
on thesubject. These 
have been mentioned 
from time to time in 
the columns of the 
ELECTRICAL REVIEW, 
and in every instance 
have created a good 
deal of interest. 

One of the latest 
installations of the 
- National company is 
the single-wire system 
on the line of the 
Braintree & Wey- 
mouth Electric Road, 
which is now in oper- 
ation, and from which 
splendid results have 
already been obtained. 
The construction is 
simplicity itself, and consists merely 
of a single No. 10 iron wire, although 
No. 12 hard-drawn copper is recom- 
mended, strung along the poles 
throughout the entire line, starting 
and ending in the power house, where 
the few cells of battery necessary for 
operating the relays are located. 
Connected with this wire at con- 
venient distances are small water- 
tight switch boxes, as shown in the 
illustration herewith, fastened to the 
poles, within easy reach of the con- 
ductor when standing on the ground. 
Each car is provided with a small 
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portable combination receiver and 
transmitter, connected by a short 
cord to a contact plug, which fits 
into a slot in the bottom of the 
switch-box. 

The whole portable outfit is no 
larger than a man’s hand, and is 
hung up in one corner of the car. 
The idea for which the system is de- 
signed is to put every car on the road 
in direct and immediate connection 
with the power house or superintend- 
ent’s office, so that in the event of ac- 
cident or delay the conductor can 
telephone forassistance orinstructions 
from any portion of the system. 

The Braintree & Weymouth road 
is one peculiarly adapted to test the 
utility of the service, being a long, 
straggling line, running through sev- 
eral towns and outlying districts, and 
using 20 miles of wire in its circuit. 
In addition to this, there is probably 
no other road in the country where 
a telephone line would of necessity be 
operated under such trying condi- 
tions, and the fact that it operates at 
all speaks highly for the efficiency 
of the present system. 

In the first pluce, the poles which 
carry the railway current also carry 
the electric light wires, and are dec- 
orated at short intervals by trans- 
formers, sometimes as many as three 
on a single pole, for the conversion 
of the alternating arc-light current. 
The stringing of these lighting wires, 
by the way, is about as poor a piece 
of work as could be found in a day’s 
walk, and sooner or later will lead to 
a serious accident. The wires run 
through hundreds of trees along the 
route, to some of which they are fast- 
ened with insulators, but the majority 
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Fic. 6.—GALVANOMETER SUSPENSION 
Device IN USE AT THE OKUNITE 
Factory, Passaic, N. J. 


are entirely without protection. 
Branches are constantly swaying 
against the wires and in places with 
sufficient force to chafe them badly. 
The telephone line of necessity 
meets with the same conditions, and, 
aside from this, runs within a few 
feet of the railway feeder wires on 
the same poles. Any telephone man 
will appreciate the difficulties from 
static induction under such condi- 
tions, especially in wet weather. Yet, 


ELECTRICAL REVIEW 


strange as it may seem, the operator 
at the superintendent’s office states 
that the line never worked so smoothly 
and clearly as during the recent heavy 
storm. When it is remembered that 
induction coils are eliminated in the 
National instruments, the results ob- 
tained appear all the more remarkable. 

The superintendent’s office of the 
Braintree & Weymouth road is 
located in the car barn at Weymouth, 
and one of the little combination 
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ment with him, and got stalled in a 
drift at the extreme end of the line, 
where other cars could not reach him. 
Nothing was heard from him, and he 
had to remain there the greater part 
of the day, until a relief force was 
sent to look him up, and he was dug 
out. If he had had his outfit with 
him, he could have made his situation 
known and had relief sent him im- 
mediately. 

The mode of communication be- 








Fig. 1.—INTERIOR VIEW OF Business OFFICES, Passaic, N. J., FACTORY OF 
THE OKONITE CoMPANY, LIMITED. 


receiver and transmitter telephones 
hangs within easy reach of his desk. 
With this in his hand he can com- 
municate with every car on the road 
as well as with the power house, and 
is in every respect a well-equipped 
train dispatcher, with his entire 
system under control. 

Your correspondent talked from 
here with the engineer in the power 
house, eight miles away, as easily as 
though he were in the same room, 


tween acar on the line and the office 
of the superintendent is illustrated on 
page 15, the conductor talking from 
the terminus of the line at Braintree 
to the car barn at Weymouth, a dis- 
tance of about four miles. In this 
case connection was made and an 
answer received within 30 seconds. 
There is no complicated mechanism 
to carry about, no central station to 
be rung up, no wait for connections. 
The contact plug is inserted in the 





Fie. 5.—DrEvicE Usep AT THE OKONITE Factory, Passaic, N. J., By WHICH 
ELectrRiIcaL Tests ARE MADE IN A Ligut Room. 


and the sound of his voice in answer 
could be distinctly heard three feet 
from the receiver. 

A peculiar little incident of the 
value of the service was related by 
the superintendent’s clerk as having 
occurred during the last heavy snow- 
storm, just after the service was put 
in, and before a snowplow had 
been purchased. 

One of the conductors on an early 
moruing car forgot to take his instru- 


slot in the bottom of the switch-box, 
a slight pressure on the key in the 
handle of transmitter rings a bell in 
the office, and the line is open. 

The uses to which a service of this 
kind can be put are many, and new 
advantages are brought out daily, as 
emergencies arise. The extreme sim- 
plicity of the installation makes the 


cost of construction merely nominal, . 


aud brings within the reach of every 
street railway line a device of great 
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value in its operation, the cost of 
which has heretofore been prohibitive. 

As well might a steam railway at- 
tempt to operate successfully without 
its telegraph as ap electric roa, 
especially a suburban one, without its 
telephone; and the prediction that 
the latter will soon be as well equipped 
in this respect as the former would 
not seem an idle one. 

Tne National Telephone Company 
have done a good work in adapting 
this important branch of electricity 
to new lines, and their efforts are 
meeting with hearty appreciation. 

H. G. T. 

Boston, January 3, 1896. 


Rheostats Made of Loose Graphite. 


Dr. F. A. C. Perrine, professor of 
electrical engineering at Leland Stan- 
ford, Jr., University, Palo Alto, Cal., 
has recently been experimenting with 
theostats made of loose graphite in 
the following manner : 

Aniron pipe about two inches in 
diameter and 12 inches long has a 
metal cap screwed on the bottom and 
is lined with plaster of Paris packed 
hard. It is then filled with common 
loose graphite. The movable terminal 
consists simply of a quarter-inch iron 
rod; such a rheostat being found to 
have a maximum resistance of about 
100 ohms and to be able to absorb 
without overheating between 450 and 
500 watts continuously. This rheo- 
stat presents many of the advantages 
of a water rheostat, while being more 
cleanly and susceptible to less varia- 
tions of resistauce, due to the forma- 
tion of electrolytic salts in the water. 
Also, the specific resistance of the 
graphite being somewhat lower than 
that of the water, there is not so great 
a.sudden decrease of resistance when 





. the rheostat is short circuited. It has 


been found necessary to line the 
rheostat with a poor conductor in 
order to obtain a high total resistance, 
and it is also necessary to thoroughly 
dry the lining in order to avoid vol- 
canic eruptions on account of the 
formation of steam when the lining 
is the leastdamp. Dr. Perrine states 
that this is in many ways the most 
satisfactory cheap absorber of power 
that he has been able to come across. 
——_ 


Zinc Smelters Combine. 


Advices from St. Louis state that 
on January | a deal was closed which 
unites all the zinc smelters of the 
country practically under one manage- 
ment, and the result will be, the 
promoters assert, better prices for 
zinc in all branches and a general 
revival of the industry. The money 
involved is about $2,000,000, which 
is to be furnished by New York and 
Connecticut capitalists. The deal 
was engineered by B. F. Hobart, 
president of the Kansas & Texas 
Coal Company, which controls a big 
smelter at Pittsburg, Kae. 


——-a-—_—__ 


It has been found that the speak- 
ing tubes in use on English war ships 
do not work well on account of the 
rattling of the machinery. The 
Admiralty has decided to try tele- 
phones. 
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THE OKONITE COMPANY, LIMITED. 





AN ILLUSTRATED DESCRIPTION OF 


THIS WELL KNOWN COMPANY’S 
IMMENSE WIRE MILLS AT PASSAIC, 
N. J.—A SPLENDIDLY EQUIPPED 


PLANT FOR THE MANUFACTURE 

OF INSULATED WIRE. 
““Okonite” is a familiar word to 
every man even remotely connected 
with the electrical business. Wherever 
cables and wires are used, there the 
semicircular trade-mark is known, so 
that it may be said in truth that the 
sun never sets on Okonite. The 
growth of the Okonite Company, 


ELECTRICAL REVIEW 


To-day the company occupies an im- 
mense plant on the Dundee Canal, at 
Passaic, N. J., which is kept busy 
filling orders for Okonite products ; 
its head business offices occupy a 
whole floor at 13 and 15 Park Row, 
New York city ; and its agencies are 
located in London, Rome, Yokohama, 
Shanghai, Buenos Ayres, Chicago, 
Boston, St. Louis, San Francisco, 
Philadelphia, Omaha, Cincinnati, 


Kansas City, Pittsburgh and Buf- 


falo. 

The Okonite Company had its 
beginning in 1884, when J. J. C. 
Smith, Michael Smith and [Herman 
Gelpcke organized the New York 
Insulated Wire and Vulcanite Com- 


George T. Manson, general superin- 
tendent, and W. H. Hodgins, secre- 
tary. 

In 1883 the present group of fac- 
tory buildings at Passaic was com- 
menced and each year since then the 
rapidly increasing business of the 
company has necessitated the erection 
of new buildings and improvements 
in the old ones. Recently the plant 
has been thoroughly overhauled, the 
machinery rearranged for more. ac- 
curate and rapid work and new ma- 
chinery added, until it now stands 
perfectly equipped for the produc- 
tion of any kind of insulated elec- 
trical conductor, from the fine silk- 
covered wire used for lamp cord to 
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long-distance telephone and other 
modern conveniences for the rapid 
transaction of business. In a separate 
building, 125x50 feet in extent, is 
located the supply department, which 
occupies two floors. This department 
is very complete in its arrangement 
and handles all raw material of every 
description used in the plant. Bare 
copper wire, iron wire, jute, yarn, 
belting, fittings and parts of ma- 
chines are here arranged in order 
ready to be supplied on requisition 
in an instant. It is a veritablestore, 
which sells the factory raw materials 
and buys them back aguin as finished 
products. 

The most notable fact about, the 
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Fic. 2.—Vrews IN THE Passaic, N. J., PLANT OF THE OKONITE COMPANY, LIMITED.—1. WrnDING DEPARTMENT. 2. 
3. Testinc DEPARTMENT. 


uimited, has been even more rapid 
and astonishing than many other 
electrical manufacturing companies. 
The elements of the company’s suc- 
cess may be found in its intelligent 
and liberal management, the scrupu- 
lous and ever-watchful care exercised 
over its manufacturing department, 
the high and unvarying quality of its 
product and its brainy and broad 
methods of advertising. No firm in 
the electrical field has devoted more 
care and attention to its advertising, 
and few, if any, have spent more 


money than the Okonite Com- 
pany to direct public attention 
to its wares. The results 


achieved after little more than 10 
years’ effort speak for themselves. 


AE IOP 


pany and established an experimental 
plant for the manufacture of insulated 
wire at College Point, Long Island. 
Here they began making a special 
form of insulation, which has since 
become so widely known as Okonite. 
In 1855 the name of the company 
was changed to the Okonite Company, 
and the plant was removed to Passaic, 
N. J. At this time the business was 
under the management of Chas. A. 
Cheever, Willard L. Candee and 
George T. Manson, and remained so 
until 1889, when it was reorganized 
under the name of the Okonite Com- 
pany, Limited, with the present man- 
agement, which is composed as fol- 
lows: Willard L. Candee and H. Dur- 
ant Cheever, managing directors; 
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9 
4. StoRE Room. 


the heavy, iron-armored submarine 
cable. 

A representative of the ELECTRICAL 
REVIEW recently spent a day in going 
over the Okonite plant in company 
with General Superintendent George 
T. Manson. The resulting impres- 
sions after the trip were the system- 
atic arrangement of the various man- 
ufacturing departments, the immense 
capacity of the plant, the care and 
intelligent expert supervision exer- 
cised in the testing department and 
the extreme cleanliness observed in 
every step of making Okonite wire. 
The business offices are located on 
the second floor at the end of the 
main building. ‘They are light and 
commodious and equipped with a 


CALENDERING DEPARTMENT. 


boiler room is the apparent absence 
of fuel for the furnaces under the 
four boilers of 100 horse-power each. 
Crude oil, stored in tanks outside the 
buildings to the amount of 60,000 
gallons, is used for fuel. It is forced 
through pipes by pneumatic pressure 
to the furnace doors, and there it 
belches forth in torrid flames, which 
bring the furnaces lined with fire 
brick almost toa white heat. 

In the engine room is a 250 horse- 
power engine and three smaller ones 
for driving dynamos. Water-power 
to the amount of 200 horse-power is 
also obtained from the Dundee Canal. 
There is a Thomson-Houston alter- 
nator which supplies current for a 
Thomson welder, used in joining 
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lengths of wire, and also furnishes 
current to the testing department 
for the voltage tests. A Thomson- 
Houston 450-light direct-current 
machine furnishes the plant with 
light. 

The New England Engineering 
Company, of Waterbury, Conn., A. 
M. Young, president, has just 
finished rewiring all the buildings 
and has installed a new switchboard 
and bank of transformers. Over 600 
lights are now in service. When all 
are in use the alternating generator 
supplies a part of the current through 
transformers. The switchboard is 
composed of two slate panels carry- 
ing seven circuits and equipped with 
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of burning oil or rubber. Every here 
and there throughout the plant are a 
hydrant, coil of hose and a fire axe 
ready for quick work when necessary. 

A carpenter shop, machine shop 
and blacksmith shop occupy a build- 
ing by themselves. Here all the 
wire and cable reels, packing cases 
and other wooden things are made, 
as well as all repairs. The company 
builds, from its own designs, a great 
many of its cabling, armoring and 
covering machines and a great deal 
of the special machinery employed in 
the plant. The largest cabling 
machine in use in the Okonite fac- 
tory was built complete in this shop. 

In making Okonite the finest ob- 
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paratory to being tinned. After be- 
ing run through the hot tinning 
baths, which have a capacity from 
No. 30 to No. 0000, the wire is cooled 
and then wound on reelsagain. After 
this it is taken to the machines which 
cover it with the Okonite compound. 
As it comes from the final process it 
is wound on steel reels for curing, and 
is then sent to the testing depart- 
ment. When the tests are finished 
the wire goes to the measuring de- 
partment and is then placed in stock, 
finished with a plain insulation. It 
is now ready to ship or to go to the 
braiding, twisting, cabling or other 
departments as required. An inter- 
esting feature of the covering depart- 
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down through a hole in the floor into 
the tank where the tests are made. 
This matter of testing is regarded 
as of the greatest importance by the 
Okonite Company and their testing 
department is one of the most com- 
plete in the whole plant. Not a foot 
of Okonite wire or cable leaves the 
factory until it has successfully with- 
stood tests many times as severe as 
would occur in actual practice. Upon 
receipt of the wire or cables in the 
testing department they are at once 
placed in tanks and kept immersed 
in water. For standard sizes, the 
general rule followed is for lamp cord 
and smaller conductors to immerse 
for 36 hours. Other sizes with a 






































Fic. 3.—VIEWSs IN THE Passaic, N. J., PLANT OF THE OKONITE CoMPANY, LimITED.—1. Front View OF THE OKONITE MILLS FROM THE DUNDEE CANAL. 


2. STRANDING DEPARTMENT. 


Weston instruments. It is so 
arranged that its capacity may be 
readily increased. Naturally the 
wire used in running the circuits 
is Okonite. It is all exposed and 
is carried on porcelain insulators 
throughout. The job is thoroughly 
up to date, and one that the 
New England Engineering Company 
should feel proud of. 

The system of fire protection 
adopted is very complete. Every 
building is equipped with automatic 
sprinklers and at frequent intervals 
barrels of sand are placed. Many an 
incipient blaze may be quenched bya 
handful of sand that would only be 
aggravated and spread were water 
turned on it. This is especially true 


8. BRAmpING DEPARTMENT. 


tainable quality of pure Para rubber 
is used. In the immense drying 
rooms, kept at the proper tempera- 
ture by covered steam pipes laid 
along the floor, 50,000 pounds of rub- 
ber are kept hanging on the racks at 
all times. As fast as the rubber is 
used the stock is replenished. The 
rubber washing room has a cement 
floor and is as clean as a Dutch 
kitchen. It is fully equipped with 
washing tanks, grinders and other 
machinery, which breaks and crushes 
and kneads the rubber until every 
foreign substance is extracted. 

When the bare copper wire is re- 
ceived itis carefully measured, gauged, 
tested for conductivity, cleansed, 
straightened and wound on reels pre- 


4. WasHING DEPARTMENT. 


ment is that all the machines are run 
by electric power supplied by a 30 
horse-power ‘‘C. & ©.” motor. This 
motor has been steadily at work dur- 
ing every hour the plant has been in 
operation for two years and has never 
been stopped a minute for repairs. 
Near it stands an engine for use in 
emergencies, but it hasn’t been called 
upon to do any work since the motor 
was installed. 

The cable-making machinery in 
the Okonite plant is especially com- 
plete and that for the larger cables is 
very massive. An immense cable- 
testing tank is located just below the 
largest armoring machine, situated on 
the floor above it, and as the cable 
comes through the machine it runs 


5. COVERING DEPARTMENT. 


covering for standing the low-tension 
test of 1,000 volts remain in for 60 
hours. Medium-tension wire, that is 
a covering which must stand 2,500 
volts, must remain in from 60 to 72 
hours. Wire made for high-tension 
purposes, that is to stand the electro- 
motive force of 5,000 volts and over, 
remains in 72 hours, the same as 
medium tension, this time being 
found to be sufficient for all purposes 
of saturation. On special sizes or 
wires for special work tests are made 
to meet the requirements. 

Before any electrical tests for re- 
sistance are made upon any of these 
wires an alternating current from 
an adjustable transformer is applied 
to all the coils to the tension they are 
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made to stand. If the wires are not 
strong enough to stand this test, the 
fault immediately shows up by a lit- 
tle flame, where the insulation is 
punctured in the water. If the coil 
stands this test, it is then tested by 
the usual direct-deflection method on 
the usual instruments for that test. 
In some cases, where the lengths are 
short or incase a specially high D. R. 
is required, Siemens’ loss of charge or 
some similar test is used. 

In case a burn-out occurs in the 
coil, the loop containing the puncture 
is immediately pulled out of the 
water and thoroughly dried on either 
side. The test is then repeated, and, 
should it stand up O. K., it is then 
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are kept at a coefficient of 100,000 
each, so that a reciprocal table will 
show at a glance the absolute resist- 
ance, and another table giving the 
feet expressed in decimals of a mile 
is used to find the resistance per mile 
in megohms. These are further 
simplified by having logarithms of 
both tables made out, and then all 
that is necessary is to take the natural 
number of the sum of the two loga- 
rithms to obtain the megobms per 
mile. A diary iskept, where a refer- 
ence can be made at a moment’s 
notice, to find the results of any 
coil tested at any previous date. 


A stranger, upon entering the 


majority of testing rooms, will always 























Fie. 4.—Vrews iN THE Passaic, N. J., 
3. COILING AND MEASURING DEPARTMENT. 


passed on to an expert, who cuts out 
the puncture. These punctures are 
naturally more frequent on the low- 
tension wires than they areon higher 
tensions, but a coil is never 
passed until it fully stands all 
the tests that are put upon it. 
Very often these coils will stand as 
mavy as three or four times what 
they are expected to, and frequently 
a coil of low-tension wire will stand 
as high as 8,000 to 10,000 volts. 

The testing apparatus differs little 
from that generally used in all works 
for the manufacture of insulated wire, 
Where so many thousand feet are 
turned out daily quick methods both 
of testing and working out results 
have to be used.: The instruments 
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notice how extremely dark every- 
thing is kept, so as to be able to see 
the spot from the galvanometer. 
Professor Holman, of the Massachu- 
setts Institute of Technology, intro- 
duce an idea by which a testing room 
could be kept as light as possible. 
The drawing, Fig. 5, on page 16, 
will show how this idea is carried out 
at the Okonite factory. The frame- 
work holding the scale and lamp is 
in the form of a triangle and 
thoroughly enclosed except at the 
apex, directly opposite the galva- 
nometer,and the base, which holds the 
scale sliding on a rod for convenience 
of keeping the zero. An incandes- 


cent or oil lamp fitted upon the top 
of the triangle is shown in the draw- 


4. Suppty DEPARTMENT. 


ing. It will be easily seen that the 
full light of the beam from the 
mirror will be received on the ground 
glass and no outside light can pos- 
sibly interfere. 

In a building where heavy machin- 
ery is used there is bound to be a 
great deal of vibration, which will 
affect the delicate suspension of the 
mirror. <A method introduced by the 
electrician of the Okonite Company 
to prevent this is to add to the usual 
suspension by a spring a buffer at- 
tached to the bottom of the instru- 
ment. This buffer rests in a tank of 
water. The tank could be of any 
convenient size, and the buffer should 
be immersed as far as possible, great 
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a coefficient with 200 volts and half 
a million megohms. This helps to 
get a more definite result on short 
pieces of wire for experimental pur- 
poses, etc. 

Some college professors are very 
fond of an electrometer, and no 
doubt this wonderful instrument is 
very useful in a laboratory, but for all 
practical purposes a good condenser 
and a high coefficient galvanometer 
will answer. 

Special attention and care are also 
given by this department in testing 
the core of cables during the different 
processes of manufacture, so that 
when a cable is finished, either for 
aerial, underground or submarine 
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care being taken that it does not 
touch the sides of the tank. The ad- 
dition of a little.oil on the top of the 
water prevents evaporation. The 
usual suspension by a spring only has 
the disadvantage of occasionally syn- 
chronizing with the steady vibration 
of the building. This naturally is 
transformed to the mirror, and the 
spot, of course, becomes unsteady. 
The water buffer nearly entirely ob- 
viates this. The drawing, Fig. 6, 
on page 16, will show in detail how 
the suspension is rigged up. 

Where it is possible to get a spot 
very steady, it is very often useful to 
have a very long radius for it, and on 
one of these instruments the radius 
is 12 feet, making it possible to get 
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work, it is sure to be O. K. for the 
work it is expected to do. 

In going into the details of the 
testing, it must not be inferred that 
this is all. The conductivity of all 
wires is thoroughly tested, and the 
Wallace high standard is verified be- 
fore any conductor is insulated. 

-_- 
Bell Telephone Output. 

The instrument statement of the 
American Bell Telephone Company 
for the month ended December 20, 
1895, is as follows: 





ee ee 
output... 14429 8, 
Grose output. eos | 6688186 (4,086 
Net output... 6 ome 1,784 def 1,234 2,714 
For fiscal year to © Dec. 20: 
Gross output..176,000 89,498 81,418 98,579 
Returned .....- 89,004. 72318 65,488 54,247 
Net output... 86.966 17,175 15,980 _ 89,382 
Total outs'diug 676,586 582,506 866,491 552,720 
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Our London namesake suggests 
that the warlike attitude of President 
Cleveland on the Venezuela question 
is only a counterblast to the criticism 
of Prof. George Forbes on the land 
of the free. Our esteemed con- 
temporary should be careful at whom 
it aims its persiflage—Forbes is likely 


to take it seriously. 





In his annual message to the New 
York State 


Morton refers as follows to the appli- 


Legislature Governor 


cation of electric motive power to 
caual boats: 


The recent experiments with elec- 
tric motors for canal-boat propulsion 
made at the western end of the Erie 
Canal were so successful in character 
and results as to lead to the belief 
that when the system is applied to 
the entire cana] it will increase its 
traffic capacity by at least 35 per cent. 
Viewing as a whole the many consid- 
erations embraced in this subject, it 
may safely be suggested that it is one 
of great importance, and not only 
merits, but will doubtless receive, your 
most earnest attention. 





The amount of electric railway 
construction which is reported to be 


projected for 1896 is largerthan ever 
before. In New York city alone an 
immense amount of money will be 
spent in building underground trolley 
lines, if the present plans of the Metro- 
politan Traction Company are carried 
out. In nearly every section of the 
country 
overhead trolley systems and the 
building of extensions and connecting 
lines are contemplated. There are 


too, that considerable 


improvements of existing 


indications, 
work may be done in equipping short 
steam railroads with electric power. 








TELEPHONE CONTRACTS. 

‘The question of telephone contracts 
passed upon by the Circuit Court at 
Detroit will interest many of our 
readers. The court takes the broad 
ground that a telephone company is 
a public corporation, and can not, 
therefore, dictate the terms on which 
it will do business. We doubt the 
equity of this decision and believe 
that it will be reversed on appeal. 
When a telephone company is put to 
a considerable extra expense to sup- 
ply an individual with telephone 
service, including line construction, 
house wiring and installing the in- 
struments, it certainly should have 
some assurance of at least a partial 
return on the added investment. 
Applying the logio of the decision to 
a street railway company, also a pub- 
lic corporation, the company should 
be obliged to extend its tracks and 
service to accommodate any passenger 
desiring to ride on its cars, and to do 
so at his best convenience. 
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WALL STREET AND THE ELEC- 
TRICAL STOCK MARKET. 

The year 1895 in the financial and 
business world was one of substantial 
recovery from the effects of the 1893 
panic. The depression extended well 
into the year, and it was not until 
March 1, upon the adjournment of 
Congress, that the improvement set 
in. It was due in a measure toa basis 
afforded business interests on which 
to condact operations, after long and 
disastrous waiting occasioned by tariff 
agitation. Another factor in restoring 
confidence was the February bond 
transaction between the Belmont- 
Morgan syndicate and the govern- 
ment, whereby the Treasury gold 
reserve was restored. The first. ex- 
pressions were wild fluctuations in 
the prices of a few commodities. 
Petroleum was the leader; next came 
leather, then iron. At the beginning 
of the Summer wheat commanded 
attention and later cotton was marked 
up. Every commodity showed a 
sharp improvement, which, generally 
speaking, did not culminate much 
before the middle or last of Septem- 
ber. A natural reaction then set in 
that was pronounced in some quar- 
ters, leaving havoc in its trail. In 
other directions it was of just suffi- 
cient extent to be healthy. The year 
closed with business on a firmer and 
higher basis than in March, with en- 
couraging prospects for 1896. 

The cloud over. the financial world 
was our unstable currency system. 
When the February issue of bonds 
was floated, and powerful bankers 
interested used their influence to 
create a demand for our securities 
abroad, the world for a time lost 
sight of the fact that the betterment 
of the country’s finances was only 
temporary, and were heavy buyers of 
securities. The industrial improve- 
ment was an incentive to this demand. 
About midsummer, when the bond 
syndicate created artificial conditions 
in the exchange market by selling 
bills against its credit abroad so as to 
prevent shipments of gold, the 
instability of our finances was once 
more brought prominently to the 
front. Europe became a moderate 
seller on balance. An excellent 
demand developed at home for these 
offerings, based upon the enormous 
corn crop. It was not until Fall that 
the American public, after taking 
back large lines of securities, appeared 
to have been satiated. Its failure to 
further respond was in a measure due 
to knowledge that the large crops 
would command a very low figure in 
the markets of the world, as well as 
the disturbance in financial circles 
abroad, caused first by the Turkish- 
Armenian troubles and later by the 
collapse in Kaffir mining speculation. 
A factor that complicated the situ- 
ation about this time was the termi- 
nation of the bond syndicate’s 
protectorate of the United States 
Treasury and the heavy efflux of 
gold. 

Upon the convention of the 54th 
Congress it was generally believed 
that the country would be afforded 
legislative relief in currency and 
revenue matters, and a pronounced 
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bullish feeling developed in conse- 
quence. It was reflected in an enlarg- 
ing interest in the stock market and 
more or less of a disposition on the 
part of business to lay and execute 
plans for 1396. This new develop- 
ment was just becoming pronounced 
when the Venezuelan war scare 
developed, and in three days resulted 
ina panic. The recovery up to the 
end of the year in values was partial, 
and it remains to be seen to what 
extent it will be sustained. Talk of 
war is gradually becoming as unpopu- 
lar as it was popular two weeks ago. 
However, it had the effect of uncover- 
ing weakness where it was pro- 
nounced, and this is what the 
business world will be forced to 
cope with until adequate legislative 
remedies have been applied. The 
first result was a raid upon our gold 
reserve by Britishers, who not only 
sold American securities very heavily, 
but made a peremptory demand for 
balances accruing in the natural 
course of business and investments. 
New York banking interests up to 
this time had been able to stem the 
tide. The latest development of the 
year was the conditional decision of 
the administration to issue a lot of 
bonds for gold in order to protect the 
reserve until such time as Congress 
can come to the Treasury’s relief. 
The effect of this measure will event- 
ually be to restore confidence. In 
the meantime there must, of necessity, 
be a period of uncertainty, which 
does not argue well for business or 
security, values. The silver element 
in the Senate has shown its teeth in 
a way that discourages advocates of 
speedy sound currency legislation. 

Accompanying is printed a table 
showing the opening, high, low and 
last prices of the year in represent- 
ative electrical stocks. Generally 
speaking, the low prices were estab- 
lished in February, the slump that 
culminated on December 21 not 
having extended to this level. There 
are notable exceptions, however, as 
will be seen by the table. The most 
noteworthy feature was the advance 
from the low early in the year to the 
high of the midsummer or Fall, 
It indicates that securities of this 
kind are quick to respond to any 
improvement in the general situa- 
tion. 

The table follows. The date of the 
high and low is given. The opening 
prices were near the first of the year, 
and the closing in every case were in 
the latter part of December. 


Opening. Highest. Lowest. Last, 
Gen. Electric B" V5 = 9 20, Dec. 21 
Ed. El. mi. N. ¥.101 un.15 Mch.13 
* Bkyn.110 tt Jan.4 1 ug.15 150% 
Erie Tel. & Tel.. 5134 16 Feb.13 
am.Tel.& Cab,. 10%, Aug.23 9 ies 
Bell a FC 210,May 20 1 Apl.17 197 
Elec. Stor died os +80 21 
‘d.. 4 Dec. 29 
Gen. Elec, Pfd.. 67 uly 8 Feb.5 58% 
N. E. Telep..... 67 91,July15 66,Feb.15 88 
West’ghouse... ye 2, Mayi13 25,May13 382 
Pf. 18 50,May13 53 
Comrcial.Cable. 130 175,Dec.12 145, 10 125 
Postal 4, 82, Nov.27 69,Apl.16 78 
Western Union. 36% 9584,Sept.3 8514, 8544 
+ March 9. 


* Declined to 89 on January 2, 1896. 


An echo of the panic was a drop 
of 5 points in Edison Electric Ilumi- 
nating on Thursday of this week to 
89. This is the lowest price at which 
the stock has sold for over a year. 
The slump was caused by the closing 
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out of a loan. The officers of the 
company made reassuring statements, 
among them one in effect that 1895 
business would show 8 per cent earned 
on the stock against 6 paid. 

New York & New Jersey Tele- 
phone Company declared the regular 
quarterly dividend of 1% per cent 
and an extra dividend of 1 per cent, 
payable January 15 to stockholders 
of record January 4. This is one of 
the best of the telephone securities. 
I am told that the stock is very well 
distributed in investment circles and 
to a considerable extent in New 
England. 

The electrical security market this 
week was very tame. General Elec- 
tric rallied 1 point to 26%. Western 
Union was under bear pressure that 
forced the stock down some 2 per 
cent. The rallies were feeble. On 
the Boston Exchange, Bell Telephone 
only feebly reflected litigation de- 
velopments in the Berliner patent 
case. The high point was 202 on 
Monday, the low 197 on Thursday 
and the last 198. Erie Telephone 
dropped 1 point to 60%. New 
England Telephone was unchanged. 
Westinghouse common was 32 @ 33 
and the preferred 53 @ 54. Electric 
Storage Battery common rallied from 
24% to 28 and the preferred from 
27 to 30. Each relapsed 2 points at 
the close. BAIN. 

New York, January 4, 1896. 





PERSONAL. 

Col. H. M. Watson, the eminent 
street railway man of Buffalo,enjoyed 
the dying hours of the old year in 
New York city. 


Mr. W. C. Bryant, of the Bryant 
Electric Company, of Bridgeport, 
Conn., will enjoy the New Year ina 
handsome new residence just com- 
pleted. 

Professor Simon Newcomb, Alex- 
ander Agassiz and Henry A. Row- 
land, of Johns Hopkins University, 
Baltimore, have been made officers of 
the Legion by the German Emperor. 
All are corresponding members of the 
German Academy of Sciences. 


Mr. John A. Brill, of Philadelphia, 
spent the last day of the old year in 
New York, with his friend Mr. H. 
M. Littell, president of the Atlantic 
Avenue Railway Company, of Brook- 
lyn. Two finer-looking or better- 
known men are not to be met within 
the electric railway business. 





«« Under-Running Trolley ’’ Case 
Reopened. 


Judge Townsend, of the United 
States Court at New Haven, Conn., 
has reopened the case of the Thomson- 
Houston Electric Company vs. Win- 
chester Avenue Railroad Company, 
which was decided in favor of the 
Thomson-Houston company two 
weeks ago. The question is whether 
the patents owned by the General 
Electric Company really cover the 
exclusive use of the ‘‘ under-running 
trolley.” The Westinghouse Electric 
and Manufacturing Company de- 
fended the case for the street railway 


company. 


Chicago Electrical Association. 


The Chicago Electrical Association 
held its third meeting for this season 
at 1737 Monadnock Building, Jan- 
uary 3. The paper of the evening 
was by W. Clyde Jones on the “‘ Pro- 
tection of an Invention,” and was a 
very concise and complete statement 
on the facts regarding American 
patent laws and customs, that cannot 
fail to be of benefit to the numerous 
inventors in the electrical field. The 
discussion which followed was taken 
part in by W. R. Garton, Thos. G. 
Grier, S. B. Jamieson and others. 

Following the paper the election 
of officers for the ensuing year was 
held, and resulted in the election of 
W. Clyde Jones, patent attorney with 
Barton & Brown, president; S. G. 
MecMeen, assistant engineer Central 
Union Telephone Company, Chicago, 
vice-president ; J. R. Cravath, elec- 
trical editor Street Railway Review, 
secretary ; F. 8S. Hickek, engineering 
departnient Western Electric Com- 
pany, treasurer. There has recently 
been a great increase in interest and 
membership of the association, and 
it promises to take a prominent place 
among the local societies in the 
largest cities in the country. 








“Western Electrician’? Burned 
Out. 

We sincerely regret to learn that the 
printing office of our esteemed con- 
temporary, the Western Electrician, 
was burned out on Monday of this 
week. The issue of the paper for the 
current week may be slightly delayed. 
The hustling abilities of our Western 
friends will doubtless be equal to the 
emergency. With such a_ valid 
excuse, even a week’s delay in the 
delivery of the Western Electrician 
would be pardoned by its readers. 
But the Postal Telegraph Building 
at 253 Broadway, New York city, 
still stands—and yet the LZlectrical 
World for last week has not been 
issued as we go to press. Has our 
tea-green contemporary at last taken 
pity on its few paying subscribers 
and allowed them a_ temporary 
respite ? 

Death of Prof. James Webb 

Rogers. 

Prof. James Webb Rogers, who 
some years since became widely known 
through his connection with the 
notorious Pan-Electric Telephone 
Company, died on January 2, at his 
home in Bladensburg, Md., aged 74 
years. He wasa Princeton graduate 
and a lawyer, and had been president 
of a company controlling some tele- 
graph inventions of his son Harris, 
who was also interested in the pan- 
electric business. 





The trouble which the Interna- 
tional Telegraph and Telephone Com- 
pany have been experiencing in their 
line between Gouverneur, N. Y., and 
Pope’s Mills, on account of the cutting 
of wires, appears to be ended. The 
publishing of a reward for the appre- 
hension of the operators and the 
vigilance of the authorities seem to 
have had the desired effect. The last 
trouble met with by the company 
was the felling of a tree across the 
line. 
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Three Good Men Wanted. 


The ELEctTRICAL REVIEW knows of 
three good positions for three good 
men, and we can put any of our 
readers in communication’ with the 
proper persons. 

First, an electrician of experience 
in manufacturing, who is capable of 
designing transformers and taking 
full charge of a department for their 
construction. 

Second, a dynamo and motor 
designer of experience, familiar with 
the latest practice. 

Third, a practical man to estimate 
the cost of materials and construction 
for wiring installations and capable 
of superintending electrical work. 

Applications for any of these posi- 
tions may be made tothe editor of the 
ELECTRICAL REVIEW, 13 Park Row, 


New York. 





Good Lead Pencils. 

The Joseph Dixon Crucible Ccm- 
pany, of Jersey City, N. J., has 
favored the ELEctricaAL REVIEW 
with a package of assorted lead 
pencils as a holidayremembrance. In 
these stirring times, when patriotism 
stands forth so prominently, every 
good American citizen should con- 
fine his purchases to American prod- 
ucts—even lead pencils. It is well 
to remember that Dixon’s pencils are 
made of American materials, by 
American workmen, and, further, 
that they are the best pencils made 
anywhere by i he 





A Decision on Ctunins Contracts. 


Judge Carpenter, in the Circuit 
Court at Detroit, on January 3, held 
in the suit against the local Bell 
Telephone Company that the com- 
pany has no right to compel sub- 
scribers to sign contracts. ‘The com- 
pany has appealed. 

The broad ground on which the 
court rendered its decision was that 
the telephone company is engaged in 
a public business and can not, as 
can an individual, determine with 
whom, how or on what terms it will 
do its business. 





J. Grant High Is Out of It. 


Mr. Geo. T. Eyanson has acquired 
the interest of J. Grant High in the 
business formerly conducted under 
the name of J. Grant High & Com- 
pany, at 123 North Third street, 
Philadelphia. The business of manu- 
facturing switches, electrical spe- 
cialties, etc., will hereafter be carried 
on by Eyanson & Armpriester. 





Crocker-Wheeler Electric Com- 

pany. 

January 15, 16 and 17 will be 
** visitors’ days” at the Ampere, N. J., 
works of the Crocker-Wheeler Elec- 
tric Company. 





The Maracaibo Electric Light Com- 
pany, of New York city, has increased 
its capital stock from $100,000 to 
$336,000. 
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WHAT NEXT IN ELECTRIC RAIL- 
WAY WORK? 





READ BEFORE THE CHICAGO ELEC- 
TRICAL ASSOCIATION, DECEM- 
BER 20, 1895, BY’ J. R. CRAVATH. 





It is not the purpose of this paper 
to indulge in extravagant prophecies 
as to the wonderful things that the 
electric railway will be accomplishing 
at a somewhat uncertain future date. 
Others have very fully occupied that 
field. My idea is rather to briefly 
outline some of the new engineering 
features that will probably enter into 
electric railway work in the immedi- 
ate future. Whatever predictions 
are made here are not considered 
infallible even by the writer. They 
are simply the present opinions of 
one who has been connected with the 
electric railway industry for some 
time past (and who has had an 
opportunity to take a tolerably broad 
view of the field), as based on observa- 
tion and on the apparent direction of 
present activity. Some of them will 
doubtless need to be modified before 
many months. This paper will be 
confined to electrical and mechanical 
features, and no attempt will be made 
to treat of the electric railway asa 
future factor in political economy. 

Future changes in the electric rail- 
way field will, of course, consist of 
improvements in existing street rail- 
vays and the installation of electric 
traction either to replace steam or to 
answer some new transportation re- 
quirement. While the electric street 
railway has reached a wonderful de- 
gree of perfection in a short time, it 
would be very discouraging and un- 
wise to consider that there are not to 
be still further great improvements. 
From present appearances the im- 
provements will be in details rather 
than in great changes as far as roads 
in city streets are concerned. 

Much has been said, especially of 


late, about the assured practicability | 


of the conduit or some form of under- 
ground system. There are two things 
that must be proved about such 
systems before they can be considered 
as out of the experimental stage. 
They must be successful from an 
engineering standpoint and profit- 
able from a commercial standpoint. 
Now, either one of these requirements 
can be met apart from the other, but 
the sticking point comes when tho 
attempt is made to combine them 
in one and the same piece of track. 
For example, by selecting a clean, 
well-drained residence street, with 
light traffic, there is now very little 
doubt but that a conduit system can 
be made a success electrically, but 
there is also very little doubt but that 
on such a street it would not earn 
enough to pay interest on the cost of 
its construction. If, on the other 


hand, a conduit system is laid ona 
street where there is a heavy enough 
traffic to warrant the expenditure, it 
will be found that in very many cases 
the street is, on account of the very 
crowded condition which brings to 
the road the heavy traffic, in a con- 
dition fatal to the success of a con- 
duit. It can not be denied that there 
are a few places where the two 
requirements are met and a conduit 
system would be a success, but those 
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places are so few and far between at 
present that no great development is 
to be looked for as long as the over- 
head trolley remains as simple and 
reliable as it is. 

The conduit at Budapest has been 
pointed to as a shining example to 
be followed by all American roads. 
am informed by good authority that 
this conduit is on a wide, clean, well- 
drained street, and that the street 
traffic is nowhere as congested as in 
crowded American centers. ‘The 
same company that owns the conduit 
is now building an extensive trolley 


system. This latter fact speaks for 
itself. Lenox avenue, New York, 
and Ninth street, Washington, 


have been equipped with conduit 
roads the past year, and, although 
they have not passed through a 
winter yet, there is good reasun to 
think that they will undergo the 
ordeal, because Lenox avenue is a 
broal, clean, excellently drained 
street, anl the clean streets and 
mild climate of Washington are of 
national reputation. But what engi- 
neer familiar with the conditions 
would intelligently maintain that 
such conduits would surely be suc- 
cessful on the downtown streets of 
Chicago? For the benefit of those 
who have not observed the condition 
of our streets at certain times of the 
year, [ will explain how snow, ice, 
water, heavy traffic and level streets 
combine to make a state of affairs 
very uncomfortable for the operators 
of a conluit system. After heavy 
snowfalls there 1s generally a large 
amount of snow which does not get 
cleaned away immediately. In a 
crowded street a great quantity gets 
packed down hard and ultimately 
forms ice in such places as to prevent 
drainage. Then another snowfall 
followed by a thaw, and perhaps a 
rain, puts an amount of water in the 
street that often nearly fills the cable 
conduit in places. I think it is plain 
that in view of these facts an open 
electric conduit road would not be 
very successful in this city or in many 
cities where the conditions are simi- 
lar. The closed conduit with con- 
tact pins on the surface, made live as 
the car passes over, which is being 
exploited by the Westinghouse com- 
pany, is apparently a good one from 
an engineering standpoint, and we 
will no doubt hear from it in the 
future. I do not know how it is as 
to cost compared with the open con- 
duit, but considering the large num- 
ber of water-tight automatic switch- 
boxes that must be used in a mile of 
track, it does not seem to a casual 
observer that there would be much, 
if any, gain in first cost over the 
open conduit. Of course, it has the 
advantage that it can be used with 
the common track already laid. It 
is manifestly not easy to keep the 
water out of several thousand switch- 
boxes laid in a sometimes flooded 
street and with insulated electrical 
conductors entering each box at sev- 
eral points. However, this is not an 
impossibility and may not be as diffi- 
cult as it appears. The boxes and 
contact pins, as well as the insulated 
settings of the contact pins in the 
box, will have to be immensely strong 
as well as watertight, because the 
pins have to project above the box 
and pavement, and the blows they 
will receive from heavy wagons on 
crowded streets will not be light. In 
spite of this, the fact that a concern 
like the Westinghouse company has 
taken hold of it is a guarantee that it 
has been carefully investigated by 
competent men, and commercial suc- 
cess is in a degree thereby assured. 
Returning from these speculations 
to our street railways as they exist to- 
day, and looking for probable improve- 
ments, we find that at present great 
attention is being given to the matter 


of improved brakes. Here, then, we 
may look for great advance in the 
near future. Indeed, a change is 
going on even at the present time. 
The brakes now prominently before 
the street railway trade may be di- 
vided into four general classes: 1. 
Air brakes. 2. Friction brakes, de- 
riving their power from some form of 
friction clutch operated by the mo- 
mentum of the car. 3. Electric 
brakes operated by current from the 
power house. 4. Electric brakes 
operated by the motors acting as 
dynamos. The air brake has the ad- 
vantage of being easy to apply prop- 
erly to trailers and easy to regulate 
toanicety. The friction brake has 
been used in various forms on cable 
trains for years and has but recently 
been put in forms applicable to elec- 
tric cars. This type of brake is cheap 
and simple and does not require 
skilled labor to repair. The electric 
brake operated from the trolley is in 
a bad predicament if the trolley comes 
off or the circuit is opened, but other- 
wise has the same advantages as an 
air brake, with much greater simplic- 
ity. ‘These brakes generally consist 
of some form of solenoid or sucking- 
in coil which draws up the ordinary 
brake levers. The current through 
the solenoid is varied by a brake-con- 
trolling rheostat on the platform. 
Some of this type have arrangements 
for using the current from the motors 
acting as dynamos in cases of emer- 
gency when the current from the 
power station is cut off. Before con- 
sidering the fourth type of brake 
enumerated it may be well for a mo- 
ment to discuss the peculiar condi- 
tions which a street railway brake 
must attempt to fulfill. Owing to 
the variable conditions of the track, 
braking methods that would be satis- 
factory on a steam road with a uni- 
formly clean rail are entirely unsuited 
for street service. On steam roads it 
is customary to adjust the brake rods 
and air-brake cylinder pressure so 
that the maximum pressure the en- 
gineer can put on brake shoes in 
making an emergency stop will not 
skid the wheels. It is well known 
that the retarding force falls off two- 
thirds the instant the wheels begin 
toskid,and in addition to this objection 
a skidding wheel almost invariably has 
a flat spot worn on it, that will necessi- 
tate its rejection before it gets much 
older, unless the rail at the point of 
skidding is very greasy. Now, some 
one willask: Why can not air or elec- 
tric brakes be put on street cars and 
adjusted so that even the emergency 
pressure will not skid the wheels ? 
This is possible, but not practicable. 
Let us see how it would work in 
practice. For example, suppose a 
road which has its cars equipped with 
air brakes made a careful series of 
experiments to find out what was the 
maximum brake-shoe pressure that 
could be used without skidding 
wheels on a dry track, and then ad- 
justed brake levers and air pressure 
so that said brake-shoe pressure could 
never be exceeded. Apparently now 
the road is on the high road to a big 
wheel mileage. Everything goes well 
until the first muddy day comes, and 
then trouble begins. ‘The track is 
effectually greased with mud and the 
coefficient of friction between wheels 
and rails has fallen off by a large per 
cent. A brake-shoe pressure that 
would fall far short of sliding the 
wheels on a dry rail does it easily 
when mud or snow is present. To 
reduce the maximum available brake- 
shoe pressure to that which would 
never skid the wheels on a muddy 
rail would be to reduce the braking 
power under control of a motorman 
to an extent that would invite acci- 
dents by greatly reducing the brak- 
ing power available on a dry track. 
It is evident that the steam road 
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plan of keeping down the repair-ac- 
count item of flat wheels will not 
work on a street railway. Right here 
I want to put in a plea for the better 
training of motormen in this respect. 
Teaching a man to handle the con- 
troller is a matter of little difficulty 
compared to educating him to the 
skillful use of the brake and sand on 
a greasy track so that he can make 
quick stops (both service and emer- 
gency) without causing flat wheels. If 
sand is not used there will not be so 
many flat wheels as if it is, but the 
dang-r of accidents is greatly in- 
creased. When sand is used experi- 
ence has demonstrated that numerous 
flat wheels will generally be developed 
by the application of sand at the 
wrong times, viz., after the wheels 
are locked and skidding. The street 
railway manager is thus between the 
two evils—accidents without sand 
and flat wheels with sand. Any of 
the first three enumerated kinds of 
brakes do much to mitigate these 
evils because they are quick acting 
and require little muscular effort. 
When it is easy for the motorman to 
quickly release and make another ap- 
plication it is found that he will 
not be likely to let the wheels con- 
tinue to skid in making a stop as if 
he were working a hand brake. But, 
as said before, the prevention of flat 
wheels is left to the skill of the 
motorman in making each and every 
one of the many hundred stops he 
makes ina day. One mistake on his 
part may cause a flat wheel. While 
the first three types of brakes do 
much to prevent flat wheels, the elec- 
tric brakes,in which the braking 
current is derived from the motors 
acting as dynamos, go a step further 
and absolutely prevent them, while 
at the same time the maximum 
braking effect consistent with the 
condition of the rail is assured. The 
reason of this is self-evident.. When 
the motors revolve they furnish 
current. The moment the wheels 
stop the motors stop, and the braking 
effect is reduced so as to free the 
wheels. It is truly remarkable to 
observe the braking effect with this 
form of apparatus even on a slippery 
track. This is accounted for, of 
course, by the fact that the wheels 
are retarded just to the point of 
skidding and no further. This form 
of brake has but recently been out in 
a thoroughly commercial shape for 
service with ordinary double-motor 
equipments. It has probably not by 
any means reached a final form, but 
in its special field it certainly has a 
bright future. It does not insure 
the absence of flat wheels on trailers, 
but a half-loaf is better than none, 
and when quick stops can be made 
in regular service with an entire 
absence of flat wheels on motor cars 
it isa long step in advance, as the flat 
wheel is one of the most troublesome 
features in street railway work at 
present. On elevated and other roads 
where the number of wheels carrying 
motors is small in proportion to the 
number of wheels in train, and the 
rails are uniformily clean, the advan- 
tages of this brake begin to disappear 
and the air brake at present has a 
clean sweep. However, it would be 
by no means surprising if within a 
few years some kind of electric brake 
was evolved for this Jatter service, as 
some able talent is «i work on this 
problem. Steam roads adopting elec- 
tricity for branch lines will naturally 
want to keep their equipment stand- 
ard and cling to the Westinghouse 
air brake, so that for some time to 
come electric brakes for continuous 
trains will have a limited field and 
uphill work to secure adoption out- 
side of that field. Nevertheless, it 
would be unwise to predict against 
their ultimate success. 


(To be concluded.) 
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D’Arsonval’s Treatment for Elec- 
tric Shock. 


Dr. A. D’Arsonval, as president of 
i committee of electrical experts ap- 
pointed by the Paris Academy of 
Medicine to advise means for resusci- 
tating persons affected by an electric 
shock, has rendered a report, of which 
an abstract appears below : 

‘The writer has always maintained 
that even the victims of very heavy 
shocks—as long us the tissues are not 
destroyed—may be resuscitated by 
means of artificial respiration. I 
learned this fact by numerous experi- 
ments, and the report of a typical ac- 
cident in which my method was suc- 
cessfully tried confirmed all I ever 
entertained for it. Addressing, as I 
do, these suggestions to practical 
workmen, I think it best to append 
the minutes of the report itself by 
way of demonstrating my theories. 

** !he disaster occurred at St. Denis. 
There were three wires supported by 
a small post fixed toa wall about 
eighteen feet above the ground. A 
workman, who carried with him a 
telephone wire which he was about to 
fix, was struck while sitting astride 
on the lower connecting bar, holding 
in one hand one of the conductors 
and allowing the telephone wire to 
trail downward. The moment the 
loose wire—that, by the way, rested 
with one end on the connecting bar— 
touched another of the three conduct- 
ors the current was closed through 
the man; it entered by one hand and 
escaped in short circuit by one but- 
tock. 

‘*Mark, this was avery heavy shock. 
The man underwent directly the 
whole tension of 4,500 volts. Happily 
the official superintending, ‘the col- 
lector,’ suspected an accident when 
the apparatus issued sparks, occa- 
sioned by the short circuit. He 
stopped the machinery. How soon 
after the actual occurrence of the ac- 
cident the current was cut off could 
not be ascertained from any of the 
parties concerned. It is within 
reason to assume that the victim 
underwent the tremendous current 
for at least several minutes. Perhaps 
six or seven. 

“One of my assistants arrived at 
St. Denis from Epinay about a quar- 
ter of an hour after the current had 
been cut off. The man was then still 
astride the connecting bar, and 
no longer exhibited any sigus of life. 
The first duty was to release the body 
from the awful position. As may be 
imagined, it was very difficult to take 
him down, and the operation took at 
least half an hour, though some of 
the workmen were provided with rub- 
ber gloves. Thus three-quarters of 
an hour at least had passed before 
artificial respiration could be prac- 
ticed on the body. There was no re- 
sponse for a long while. Then my 
assistant thought of another method 
I had advised. He forced open the 
man’s mouth and loosened his tongue. 
Almost immediately his lungs began 
to act, and after two hours he was 
able to speak. Three weeks after the 
accident I saw the man. His burns 
on the right hand and on the but- 
tock had nearly healed, and no par- 
ticular trouble due to the passage of 
the current through the body had 
manifested itself. 

‘* A similar case is reported from 
Rochester, in the United States. 
There the foreman of the electric 
company received through his body a 
3,000-volt current. To all appear- 
ances he was instantly rendered life- 
less, but three other workmen, ac- 
quainted with the D’Arsonval method 
of resuscitation, saved their comrade 
by prompt action. 

‘* My formula for reviving the vic- 
tims of electric shock is this: A per- 
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son so disabled should be treated like 
one drowned. These are the direc- 
tive rules, which not only workmen 
in electrical industries, but every citi- 
zen and every friend of humanity 
should know by heart: 

** Above all, break the contact with 
the conductors. If the current can 
be instantly cut off, so much the bet- 
ter. If not, lose no time by tele- 
phoning or sending, but apply 
yourself directly to the body that 
must be removed. 

‘** In doing so touch not the victim 
on face or hands, or any naked part 
of his body. You may try to lift him 
up by the coattails, or after throwing 
a blanket or coat around him. Mund, 
they must be dry. Also remember 
that dry wood is a non-conductor. 
You may use astick to draw the body 
over to one side or to hold back a live 
wire. To lift the victim off a cross- 
bar passa piece of lumber under his 
heels and raise him up. The same 
should be done if the body is in con- 
tact with the ground. His feet 
should be raised from the earth im- 
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victim—it is well to protect one’s 
finger with a piece of cloth or a glove 
for this process—and draw it out 
while the arms are extended over the 
head, allowing it to recede when the 
arms are pressed against the sides of 
the breast. Both of these manceuvres 
should be carried on with as little in- 
terruption as possible. Twenty times 
per minute is not too much. 

“If the victim shows a tendency 
to clinch his teeth, keep them apart 
by placing a piece of wood or any- 
thing handy between them. 

‘* It is ulso advised to rub the body 
with brushes, brooms and cloth, in 
order to promote the circulation of 
the blood. 

“Do not administer stimulants 
unless a medical person pronounces 
it safe todo so. When possible pro- 
cure a tank of oxygen gas from the 
nearest drug store, and after impro- 
vising a cone, place the tube over the 
mouth and nose while the gas is 
issuing. It is a powerful stimulant 
to the heart’s action under certain 
conditions, and will aid respiration.” 
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mediately. Any piece of wood or 
furniture or cloth will do. 

«The body should be carried into 
the open or a room where air has free 
access. All not directly engaged in 
the work of rescue should be instantly 
dismissed from the place. The body 
must be placed upon the back after 
the shirt and collar have been loosened. 
Raise the shoulders and let the head 
fall back. 

**Then begin the work of restoring 
respiration ; that is, seize both arms 
and draw them energetically over the 
head, bringing them nearly together 
and holding them in that position 
for a couple of seconds. These move- 
ments having expanded the chest and 
pressed air into the lungs, carry the 
arms down to the sides and front of 
the chest, doubling them up at the 
elbows, in order to expel the air from 
the lungs. Continue in this for at 
jeast an hour, unless respiration sets 
in before. 

‘* A second samaritan should at the 
same time seize the tongue of the 


Maguire & Baucus, Limited. 


Maguire & Baucus, Limited, have 
been incorporated in New York State 
by Wm. H. Paxton, Walter B. Howe, 
A. E. Miller and others, of New 
York city, to purchase and sell 
patents, licenses, contract rights, 
powers, etc., relating to inventions, 
machines and processes, electrical or 
otherwise. Capital stock, $250,000. 
Mr. Franck Z. Maguire, whose recent 
success in European countries in the 
introduction of the phonograph and 
kinetophone has been noted in these 
columns, is the head of the firm, 
whose offices are at 44 Pine street, 
New York city. 

The Harrison company is reported 
as having recently completed an ad- 
dition to its toll lines connecting 
Goodland, Kentland, Fowler, Brook, 
Forseman, Lochiel, Percy, Lafayette, 
Crawfordsville, Rensselaer and other 
intermediate towns in Indiana. 


28 


Air Brakes on an Electric Elevated 
Road. 


Without doubt one of the finest 
equipments of its kind that can be 
found is that of the Metropolitan 
West Side Elevated Railroad, of 
Chicago, Ill. Elevated railroads in 
many respects far exceed all other 
means of transportation within city 
limits, yet when operated by steam 
there are numerous features about 
them that are objectionable; thus the 
public are quick to appreciate a road 
which is operated by electricity, 
where there are no flying cinders, no 
objectionable, puffing locomotives and 
no jerky, jumping motion, sometimes 
felt the whole length of the train at 
every stroke of the piston on the 
engine; where the trains almost seem 
to glide in and out of the stations; 
where the road is built between the 
blocks, so the main streets are not 
disfigured and rendered dark, gloomy 
and disagreeable. 

A very important feature in the 
smooth operation of a road lies in the 
system of braking. In this respect, 
as in several others, the equipment 
on the above system is second to none, 
and this one feature presents several 
points of interest. The air com- 
pressors, which were furnished by the 
New York Air Brake Company, are 
placed in the cab set apart for the 
use of the motorman. These com- 
pressors are operated by motors di- 
rectly connected, and, as will be seen 
by the accompanying illustration, the 
equipment is very compact. The 
motors are completely enclosed, dust 
and moisture proof, and were fur- 
nished by the Storey Motor and Tool 
Company, of Philadelphia, who also 
supply equipments of a similar kind 
for lighter work and for use on ordi- 
nary trolley cars, as well as motors 
for all kinds of pneumatic equip- 
ments. 

These machines run at a speed of 
650 revolutions at 450 volts and 
develop three and one-half horse- 
power. They are constructed to 
stand an increase of voltage to 700, 
and occupy a space over all of 15% 
by 30% inches. They weigh 400 
pounds and there are at present 61 of 
them in operation. 

It would be an agreeable surprise 
for some of our New York friends if 
they could take a ride on this road; 
they would surely be astonished to 
see the difference between an elevated 
road operated by electricity and 
one where steam is the motive 
power. 





. 
Electric Construction and Supply 
Company. 

The following advertisement ap- 
peared last week in the New York 

daily papers : 

The first annual meeting of the 
stockholders of the Electric Con- 
struction and Supply Company, 
organized under the laws of the State 
of New York, in March, 1895, for 
the election of five directors, to serve 
for the ensuing year, will be held at 
the office of the company, 110 Liberty 
street, on Thursday, January 9, 1896, 
at 1 o’clock P. M. 

CHARLES E. Rocap, 
Secretary. 
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Improvements in Electricity. 


The New York Herald, with its 
usaal commendable enterprise, pub- 
lished on January 1 a number of tele- 
grams from people prominent in all 
walks of life and industry respond:ng 
to its question as to what inventions 
or improvements would, in their opin- 
ions, do most to better the con litions 
of life. Several of these answers are 
published below : 


ELECTRICITY FROM COAL. 


To the Editor of the Herald: 

Iu reply to your wire as to what 
discovery or invention would do most 
to better the conditions of life, I 
would say the production of electric- 
ity direct from coal. EpIson. 

Orange, N. J., December 31, 1815. 





ELECTRICITY FOR STREET CAR LINES. 
To the Editor of the Herald: 

Replying to your message as to 
what would do most to better exist- 
ing conditions, I would say the im- 
me liate and complete reconstruction 
of the existing horse-car lines in New 
York city into lines operated by an 
underground current of electricity 
und an enactment of a law prohibit- 
ing the use of street railway tracks 
by other vehicles, except im case of 
necessity, would, in my opinion, give 
the best system of transportation that 
the configuration and construction 
of the city would permit. 

H. H. VREELAND, 
President of the Metropolitan Street 
Railway Company. 
New York, Deeember 31, 1895. 





POSSIBILITIES IN ELECTRICITY. 


To the Editor of the Herald: 

In reply to your telegram asking 
what is the most needed improvement 
in telegraphic service, I think placing 
underground cables along the railroad 
tracks between important business 
centers would tend to make the serv- 
ice most reliable; and the perfec- 
tion of a rapid page printing tele- 
graphic machine, with keyboard 
adapted to the use of any one who 
van use a typewriter, would tend to 
make a service that could be used by 
the layman in small towns without 
going to the expense of maintaining 
a regular operator. These points are 
now being considered, and their per- 
fection is only a matter of time. 

CHARLES CUTTRISS, 

Electrician Commercial Cable Co. 

New York, December 31, 1895. 





ELECTRICITY WITHOUT WIRES. 


To the Editor of the Herald: 

In reply to your question as to what 
discovery would do most to better our 
condition, in my opinion the demon- 
stration that the earth’s electrical 
charge can be distributed, and thereby 
electrical waves efficiently transmitted 
to any distance without the use of 
cables or wires, would be the most 
beneficial. 

The conveying of motive power 
from sources such as Niagara in this 
manner toany place, however remote, 
would increase many times the pro- 
ductive capacity of mankind. It 
would bring millions of miserable 
creatures from the darkness of the 
coal pits to the light of day. It 
would cause a kinder feeling to spring 
up between the weak and the strong, 
which would lead to a general adjust- 
ment of the evermore difficult-ques- 
tions of labor and capital. 

Even if power could not be distri- 
buted, the mere transmission of in- 
telligible signals would be of incalcu- 
lable benefit: Such a realization would 
do away with the instability of the 
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financial markets, which is the cause 
of much spffering and misery. It 
would greatly facilitate the evolution 
of novel ideas as well as the preven- 
tion of evils. It would increase the 
safety of travel and give a new 
impetus to the press and spread of 
knowledge. ‘The first message trans- 
mitted would be the signal to general 
disarmament and a closer union of 
nations, and the words of the great 
German poet, ‘‘Seid umschlungen 
Millionen, diesen Kuss der ganzen 
Welt.” would be deeply felt every- 
where. 

Our present knowledge is sufficient 
to fill us with the conviction that the 
solution of these important problems 
is not far off. May the new year wit- 
ness these triumphs. 

NIKOLA TESLA. 

New York, December 31, 1595. 


>> 





Breastplate Telephone Trans- 


mitter. 


This apparatus is designed to re- 
place the stationary telephone and 
receiver, or the combined hand tele- 
phone transmitter and receiver, so 
frequently used in telephone stations, 
says London Lightning. The special 
advantage gained is that the operator 
has both hands free for connecting 
subscribers on the switchboard, and 
that the transmitter is always in a 
convenient position for use. The 
key placed below it is to insert the 
microphone battery, and it is so ar- 
ranged that the battery can either 
be kept continuously in circuit or 
can be momentarily put in by press- 
ing a button, the purpose being to 
spare the battery when conversation 





BREASTPLATE TELEPHONE TRANSMITTER. 


is intermittent. The breastplate and 
stand for the transmitter are made of 
aluminum, which is also used for the 
receiver, so that the whole apparatus 
is very light. The transmitter is 
adjustable, to permit of the operator 
placing it at the most convenient 
speaking distance, and the mouth- 
piece is readily removed, so that each 
operator may use his, or her, own. 
The apparatus is manufactured by 
Messrs. L. M. Ericsson & Company, 
of Stockholm, and can be obtained 
from their agents, the Ericsson-Bell 
Telephone Company, of 29 Waterloo 
street, Glasgow, Scotland. 

The Sanquoit and Paris telephone 
line may soon be extended to Clay- 
ville, N. Y., and later to Norwich 


Corners. 


The ‘Dovetail’? Dynamo and 
Motor Brush. 


The ‘“‘ Dovetail” copper gauze 
brush, manufactured by F. W. Potter 
& Company, is illustrated and de- 
scribed in a recent number of the 
London Electrician. 

These brushes, which are made 
under Soar’s patent, are not stitched, 
do not wear oval at the commutator, 
do not turn up at the points, and 
require a minimum of attention. The 
‘** Dovetail” brush is so folded that 
the part intended to face the com- 
mutator consists of plain layers of 





Fies. 1 anp 2,.—‘‘DovetarL” Dynamo 


AND Motor Brus. 
gauze to the extent of about one-half 
of the thickness of the brush, backed 
by about an equal quantity of gauze 
folded or corrugated at or nearly at 
right angles to the plain layers, as 
shown in Fig. 1, or without the plain 
layers, as in Fig. 2, and the degree of 
stiffness given to the brush can be 
varied to almost the rigidity of metal. 
<li 
Electricity and the Processes of 
Life. 

The relation between electricity 
and those hidden processes of cell 
activity whose outward manifestations 
we recognize as the signs of life has 
always been a matter of the greatest 
interest, says the London Hospital. 
Unfortunately, its investigation has 
also been a matter of the greatest 
difficulty. Experiments which have 
been made, however, upon freely 
floating organisms are very suggestive. 
According to Dr. Augustus Waller,* 
ifa galvanic current be passed through 
a bath containing parmecia in suffi- 
cient abundance, a curious sight is 
observed. When contact is made the 
whole crowd of parmecia fall into 
order with their noses toward the 
cathode, and begin to swim toward it 
in converging curves, while if the 
current be reversed. the crowd breaks 
up, all its units turn round and 
begin to swim away, as if of one 
mind, from the new anode to the new 
cathode ; clearly these creatures are 
more ‘‘comfortable,” if one may use 
the term, when swimming with the 
electric current than the reverse way. 
This, however, is not a general law for 
all micro-organisms, for some tend to 
swim against the current, and others 
again to place themselves at right 
angles toit. In a galvanic bath con- 
taining a mixture of ciliated and 
flagellated protozoa, while no current 
is passing these creatures swim about 
in all directions in a perfectly indif- 
ferent manner, but directly contact 
is made they divide themselves into 
two distinct armies, so to speak, 
which assemble on the two banks; 
‘‘ ciliata to the cathode, flagellata to 
the anode, seems to have been their 
mot d'ordre,” and on reversing the 
current they immediately change 
places. 

* Science Progress, October, 1895. 
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In regard to more complex free- 
floating organisms the same is found 
to be true. Much as cats are more 
comfortable when stroked the right 
way than the wrong, and, in fact, will 
often get up and move away when 
stroked from tail to head, so it would 
seem that tadpoles dislike being 
‘*stroked” the wrong way by elec- 
tricity. An experiment is described 
by Dr. Waller. In a lantern bath 
were a number of fresh tadpoles, 
moving more or less leisurely and 
jostling each other in all directions. 
Un sending through it a current of 
electricity, he says, ‘‘ the commotion 
is amazing, the tadpole community 
seems to have gone mad, a writhing 
mass is all that can be distinguished ; 
but the disturbance does not take 
long to subside, and now all the tad- 
poles are fixed as if at attention, heads 
to anode, viz., traversed by a current 
from head to tail, stroked down the 
right way.” 

It can also be. shown that if the 
current is turned on very cautiously 
to a degree short of making the tad- 
poles face about, those which happen 
to be lying in such a direction that it 
passes through them from head to 
tail lie perfectly still, while those 
which lie the other way wag their 
tails; clearly the whole organism 
reacts differently according as the 
current goes in one direction or the 
other. If two tadpoles happen to be 
lying in the bath in opposite direc- 
tions, by cautiously reversing the 
current the tadpoles may be made 
alternately one or the other to wag 
their tails. Of course, in such com- 
plex creatures as tad poles this reaction 
is not due to the effect of electricity 
upon individual cells, but depends 
on the presence of the spinal cord, 
as may be shown by experiment, for 
a piece of a tail long enough to con- 
tain a bit of spival cord will trembie 
when the current is turned on, while 
a shorter piece is not affected. 

These experiments are then suffi- 
cient to suggest that to be bathed in 
a galvanic current may be by no 
means so immaterial to the proper 
fanctionization of the body as some 
people have imagined. If freely 
moving organisms are so affected as 
to swing round in response to the 
current, it is hard to believe that 
those embedded cells which can not 
swing are any the less affected, and 
it is open to us to believe that they 
will perform their functions all the 
less perfectly from their inability to 
conform to their new surroundings. 
In relation to this, it is not without 
interest to bear in mind the asser- 
tions continually made by many 
people as to the distressing effect 
upon them of what is termed 
thundery weather, when the relation 
between the atmospheric and the 
earth potential is reversed, and 
when, therefore, the direction of the 
current discharging through our 
bodies is abnormal. 


. 


The Citizens’ Mutual Telephone 
Company is said to be ready to estab- 
lish a system in Buffalo, N. Y., as 
soon as complete arrangements can 
be made. 
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EXPERIMENTAL METHOD OF DE- 
TERMINING THE EFFECTIVE 
CENTER OF LIGHT EMITTED 
FROM A STANDARD PHOTO- 
METRIC BURNER. 





READ BEFORE THE AMERICAN SOCIETY 


OF MECHANICAL ENGINEERS, 
NEW YORK, DECEMBER, 1895, BY 
D. S. JACOBUS. 





As many engineers have to super- 
vise photometric measurements, and 
the burner described herein is of the 
form often used for such work, the 
following method of determining the 
effective center of such burner is con- 
sidered of sufficient interest to many 
members of the society to warrant 
presentation: 

In tests of car lamps made by the 
Department of Tests of the Stevens 
Institute during the past Spring and 
Summer it was necessary to employ 
a burner of about six candle-power as 
a standard of light. The barner 
selected was a Sugg Argand gas 
burner, size D, fitted with an opaque 
screen of the Edgerton pattern, which 
passed over a glass chimney. The 
opening for the emission of light was 
arranged so thut the top and the 
lower part of the flame were obscured 
from view, as shown in Fig. 1; 
whereas the horizontal width of the 
slot was made greater than the 
diameter of the flame. The horizon- 
tal width AB of the slot was one and 
one-half inch, and its height C D 
was thirteen-thirty-seconds of an 
inch. The diameter of the opaque 
screen was one and seven-eighths 
inch. The back of the screen 
opposite the slot was cut away so as 
to prevent reflected light from being 
thrown back and through the slot. 

In this class of a screen and burner 
the distances employed in calculating 
candle-power measurements are often 
measured to the geometrical center of 
the flame. Any error so involved 
will be a small one, if the illumi- 
nated disk of the photometer is used 
at a considerable distance from the 
burner, and in about the same posi- 
tion which it occupied when the 
burner was calibrated by means of 
candles. In the tests, however, the 
burner had to be used in positions 
near to, as well as far away from, the 
disk, so that it was necessary to de- 
termine the effective center of the 
light which it emitted. 

The method of determining the 
effective center was as follows: The 
photometer disk was set at A, in 
Fig. 2, at a distance c, from the 
candles C and the standard burner 
was brought to a position B, at 
which there was an equal illumina- 
tion on the two sides of the photom- 
eter disk at A,. The distance 3, 
from the disk to the geometrical 
center of the burner was then re- 
corded. The disk was then moved 
to another position A,, at the dis- 
tance c, from the candles, and the 
corresponding distance b, from the 
disk to the burner was recorded. 
The disk was then set back to its first 
position at A, and a second reading 
of 6, obtained. It was then moved 
to A,, and then back to A,, and so 
on until a number of readings of 3, 


ELECTRICAL REVIEW 


and 6, were obtained. After a 
sufficient number of readings was 
taken to eliminate any irregularity 
due to variations of light emitted 
from the candles, the results were 
averaged and the distance, z, of the 
effective light center from the geo- 
metrical center of the flame was 
found by means of the formula: 
b, —b, 





r=b,— 
Ce 
— 1 
C1 
The results of the experiments are 
given in Table I, and show that the 
effective light center of the burner 
was about nine-tenths of an inch 
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Fig. 1.—EXPERIMENTAL METHOD oF DE- 
TERMINING CENTER OF LIGHT—STAND- 
ARDLAMP USED IN TEsTs OF CAR LAMPS. 


from the geometrical center of the- 


flame and entirely outside the flame, 
as indicated in Fig. 1. 

The candles do not have to be 
corrected for variations in the rate at 
which the paraffine is burned. All 
that is necessary to insure accuracy 
is to make a number of observations, 


two standard candles in calibrating 
the. burner, and the minimum dis- 
tance at which the burner, when used 
as a standard, was placed from the 
photometer disk was about 12 inches. 
An ordinary way of using the 
burner is to place it 60 inches from 
two standard candles to calibrate it, 
and then set it 60 inches from the 
flame of which the candle-power is to 
be determined, all distances being 
measured by the axis of the burner. 
If calibrated and used in this way, 
there is an error of about three and 
three-quarters per cent for a flame of 
20 candle-power, and about six per 
cent for a flame of 40 candle-power. 
Another way in which the burner 
is calibrated is to measure the candle- 
power of a uniform gas flame, first 
with candles and then with the 
burner, and repeat the two operations 
until an average figure is obtained. 
When this is done there is but a 
small error involved in measuring 
from the axis of the burner, provided 
the gas flame which is measured is of 
about the same candle-power as the 
flame which was employed for cali- 
brating the burner, so that the dis- 
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Fie. 2.—D1aGramM SHowrnG METHOD oF 
DETERMINING EFFECTIVE CENTER OF 
Lieut. 

tance from the standard burner to 
the photometer disk is about the 
same in both cases. If the burner is 
calibrated at 60 inches from a gas 
flame of 24 candles, and is used at 
the same distance to measure the 
intensity of a flame of 16 candle- 
power, there will be an error of about 
one per cent. 





changing the distance of the photom- 





TABLE I.—RESULTS OF TESTS TO DETERMINE THE DISTANCE FROM THE GEOMETRICAL 


CENTER OF A STANDARD PHOTOMETRIC BURNER TO THE EFFECTIVE CENTER OF 


THE LIGHT WHICH IT EMITS. 














| | Distances from Ave ces 
} | Candles to Photom-| from Photometer Distance from 
Number of Sets | eter , in, Disk to Burner, in Geometrical! Cen- 
No. of | Date, 1895.| of Readi Inches. Inches. | ter of Flame to 
Test. Averaged Effective Light 
| —_— Center of Burner 
Cy. Ca. b,. bg. | setae 
1 May 11 21 | 10 15 19.44 | 28.70 | 0.92 
2 «24 15 10 15 18.77 | 27.71 | 0.89 
3 wie 9 7 14 12.95 | 25.00 | 0.90 
4 <<. 24} 9 9 13.5 16.76 | 24.70 0.88 
5 a 30 10 15 18.44 | 27.82 0.88 
Average....... =| 0.89 








eter disk from the candles each 


time a reading is taken, as has already ~ 


been explained, and employing the 
average figuresintheformula. When 
this is done any variation of the light 
which is emitted by the candles 
during the test will affect the average 
values of 3, and 3, in such a way as 
not to alter the value of z. 

The error involved, if all measure- 
ments were made from the axis of the 
burner instead of the effective center, 
both in calibrating and in using the 
standard burner, would have been as 
a maximum about 10 per cent in the 
lamp tests which we made. In these 
the effective center of the burner was 
placed at a distance of 60 inches from 





The Business Situation. 
[From the Boston News Bureau.} 

The new year opens more favorably 
than one would believe possible 
were he influenced in his judgment 
solely by the action of legislators or 
by sentiment at the speculative 
centers. We have been blessed by 
bountiful crops; labor is well em- 
ployed at increased wages and the 
comparative smallness of mercantile 
failures shows that general trade has 
been fairly profitable. 

The weakest feature in the situa- 
tion is our lack of ability to finance 
the Treasury Department. I[t is quite 
improbable, however, that 70,000,000 
of English-speaking people in this 
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country will permit a suspension of 
gold payments under normal condi- 
tions. Ways will continue to be 
found to avoid all such embarraes- 
ments until such a time as a satis- 
factory solution of the financial prob- 
lem can be agreed upon. 

The railroad outlook is certainly 
brighter. Earnings are not only in- 
creasing satisfactorily, but Western 
sentiment is becoming less antago- 
nistic, and there is greater unanimity 
as to the maintenance of rates on the 
part of railroad officials. 

The immediate situation is await- 
ing definite announcement of the 
new bond issue. The details of the 
loan are known to only the largest 
financial interests, and their opinion 
regarding it is best reflected by the 
strength in security prices. Values 
are low, speculative accounts are 
small and all that is needed to cause 
enlarged commitments is absolute 
knowledge as to our national financial 
strength. 

New York exchange is making 
again in Boston by reason of January 
disbursements, the American Sugar 
Refining Coumpany’s dividends play- 
ing an important part in this respect. 


-o- i 
ELECTRIC RAILWAY NOTES. 
The petition for a belt electric 
railway at Woburn, Mass., has been 
referred to the next city government. 


The verbatim report of the four- 
teenth annual meeting of the Amer- 
ican Street Railway Association, held 
at Montreal, October 15 to 18, 1895, 
has been issued. 


The Akron & Cuyahoga Falls, Ohio, 
Rapid Transit Electric Company has 
issued six per cent 20-year gold bonds, 
secured by a $600,000 mortgage to 
the West End Trust and Safe Deposit 
Company, of Philadelphia. 


The Electric Storage Battery Com- 
pany, of Philadelphia, will install a 
chloride accumulator street railway 
system at Brookline, Mass. Current 
for charging the batteries will be 
purchased from the Newton, Mass., 
Street Railway Company. 

The Portland, Ore., Consolidated 
Street Railway Company was sold by 
auction on January 1 and will be 
operated under the name of the Port- 
land Railway Company. During the 
past year the road has been put in 
fine physical condition and is reported 
at the present time to be paying its 
running expenses and interest on 
$750,000 new five per cent bonds. 

The Sheriff of New York on Jan- 
uary 2 received an attachment against 
the Bridgeport Traction Company, of 
Bridgeport, Conn., for $26,000, in 
favor of Charles E. W. Smith, who 
lives at the Plaza Hotel, on a claim 
for commissions. He alleged that he 
was engaged as broker to sell $1,300,- 
000 mortgage bonds of the company 
at two per cent commission; that he 
found a purchaser in March, 1894, to 
whom the bonds have since been sold 
by the company. He began suit on 
February 16, 1895, but the case has 
not yet come to trial. The Sheriff 
served the attachment on Redmond, 
Kerr & Company, of No. 41 Wall 
street, to attach money there to pay 
the company’s interest coupons due 
January 2. 
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Valuable News and Tips for Manu- 
facturers and Dealers. 





We publish below information 


relating to new electric railways, new 
electric light companies, new tele- 
phone companies and projected elec- 
tric construction of all kinds. Every 
reader will find these columns of 
special interest, and manufacturers 
and supply houses will receive many 
valuable suggestions looking to new 
business by carefully watching this 
department in the ELECTRICAL 
Review. 


New Electric Railways. 

BurFaLo, N. Y.—The Buffalo 
Traction Company has bought the 
Buffalo, Kenmore & Tonawanda 
Electric Railroad. The officers of 
the company ure: President, D. F. 
Callahan; vice-president, Norman E. 
Mack; secretary and treasurer, J. L. 
Donovan. 

Batu, N. Y.—The Bath & Lake 
Keuka Railway has been incorporated 
to operate a street surface electric 
road 10 miles long, from the Soldiers’ 
Home to the village of Hammonds- 
port. The capital is $100,000 and 
the directors are Israel A. Kelsey, of 
West Haven, Conn.;John T. Prince, 
of Boston; John T. Prince, Jr., C. 
L. B. Tyler, F. H. Vielo, George E. 
Tyler, Charles M. Hyde, E. J. Car- 
penter and John L. Miller, of 
Corning. 





Port Jervis. N. ¥.—The Port 
Jervis Electric Railway Company has 
been incorporated, with a capital of 
$70,000, to operate a road seven miles 
in length. 

SPRINGFIELD, Mass.—The direc- 
tors of the Springfield Street Railway 
have voted to authorize the increase 
in the power-honse plant. 


CLEVELAND, OH#to.—Cleveland & 
Chagrin Falls Electric Railroad Com- 
pany has been incorporated. Capital 
‘stock, $100,000. 

North Wosurn, Mass.—It is 
reported that the Shaw syndicate has 
secured a controlling interest in the 
North Woburn Street Railway and 
will make it a portion of the Wake- 
field & Stoneham street railway 
system. 

CotumsiA, S. C.—The Colimbia 
Electric Railway will probably be 
extended to Granby, on the Congaree 
River. 

Los ANGELES,C aL.—C. A. Lucken- 
bach, city clerk, can give information 
concerning the sale of franchise for 
the construction and operation of an 
electric street railway along certain 
streets in the city of Los Angeles. 
Bids will be received until January 15. 


Sr. Louis, Mo.—The Central Rail- 
way Company will erect an electric 
power plant. 

BALTIMORE, 


Mp. — The Rapid 


Transit Construction Company has 
been incorporated by Wm. F. Rogers, 
Chas. H. Hopkins, Wm. O. Nelson, 
Harry C. Primrose and George N. 
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Holloway for the purpose of manu- 
facturing, etc., in which electricity 
will be used. Capital stock, $25,000. 


CHARLESTON, W. Va. — The 
Charleston Street Railway will erect 
an electric power plant. 


Cuicaao, Itt.—The Englewood & 
Chicago Electric Street Railway 
Company has been granted permission 
to.construct an electric railway. E. 
F. Cragin is president of the com- 


pany. The capital stock has been 
increased from  $1,500,0U0 to 
$2,000,000. 


OAKLAND, Cat.—An electric rail- 
way is proposed between Oakland and 
Livermore and Corral Hollow. E. 
P. Vandercook is interested. 


New York, N. Y.—The Metro- 
politan Electric Surface Railway 
Company has been incorporated by 
Wm. Lawrence, J. O. Fowler, Jr., 
W. H. Merrit, W. Cooper and H. 8S. 
Starke, all of New York, to acquire 
patents, rights and inventions re- 
lating to *’ construction und 
operation by electric power street 
and other railroads, to generate and 
acquire electricity, etc. Capital 
stock, $5,000,000. 


WaTERLOO, Iowa.—The Waterloo 
& Cedar Falls Rapid Transit Com- 
pany has been incorporated by C. J. 
Fasselman, J. H. Bowman, L. S. 
Cass and J. H. Rafferty, to construct 
a street railway between Cedar Falls 
and Waterloo. Capital stock, 
$600,000. 

New York City.—The Empire 
City Traction Company has been in- 
corporated to construct a street sur- 
face railroad in New York city three 
and one-quarter milesin length, with 
the following termini: Hudson 
River and West 145th street, Harlem 
River and East 145th street, Iludson 
River and West Ninety-sixth street, 
and East River and East Ninety- 
ninth street. The capital is $100,- 
000, and the directors are Henry L. 
Scheurman, Frank P. Knight, Edgar 
M. Johnson, Franklin Defreece, 
Francis W. Eider, Mark J. Katze, 
Henry W. Marr, of New York city; 
Homer R. Scoville, of Brooklyn, and 
Samuel S. Slatter, of Arlington, N. J. 


HaRRIsBuRG, Pa.—A charter has 
been granted to the Latrobe & Ligo- 
nier ElectricStreet Railway Company, 
of Westmoreland county; length, 12 
miles; capital stock, $72,000. Ed- 
ward E. Robbins, president. 





Electric Light and Power. 

SHEFFIELD, AtA.—The UConsoli- 
dated Water and Electric Light 
Power Company has been organized 
by E. F. Enslen, C. B. Ashe, L. A. 
May, F. V. Evans and W. R. Brown; 
EK. F. Enslen, of Birmingham, 
president, and C. B. Ashe, Sheffield, 


secretary and treasurer. Capital 
stock, $250,000. 

Union, S. C.—The Mayor can 
give information concerning the 


issuance of $40,000 worth of bonds to 
be used in erection of electric light 
plant. 

WasuHineton, D. C.—Representa- 
tive Livingston, of Georgia, has in- 


troduced a bill to incorporate the 
National Gas Light, Heat and Power 
Company, of which C. B. Hauk, F. 
P. B. Sands, Park Agnew, Anthony 
Pollock, Rensselaer Stone, 0.C. Bryan 
and J. L. Hastings, are the incor- 
porators. ‘The company is authorized 
by the bill to produce 22 candle- 
power gas free from impurities and 
to sell it for private use, at the rate 
of 75 cents per thousand feet, and 
60 cents per thousand feet for city 
street illumination, and for use in 
the Departments. Capital stock, 
$2,000,000. 


DusLiy, Ga. — The Mayor will 
give information concerning election 
to be held January !1, to consider 
the question of issuing $25,000 worth 
of bonds for an electric light plant 
and waterworks. 


Kansas, City, Mo.—J. C. Rogers, 
of Wamego, Kans., will erect a 
$60,000 five-story building and put 
in an electric light plant, ete. 


GREENVILLE, N. C.—The Green- 
ville Electric Light Company, of 
which S. C. Hamilton, Jr., is man- 
ager, is in the market for an electric 
light plant of 35 arc and 400 incan- 
descent lights. 


CLEVELAND, OHI0.—Metropolitan 
Gas Light and Heating Company has 
been incorporatec. Capita] stock, 
$300,000. 


JAMAICA, L. I.—The Town Board 
at their meeting renewed the con- 
tract with the New York & New 
Jersey Globe Gas Light Company for 
lighting the streets of Brooklyn Hills 
for the year. 


BALTIMORE, Mp.—The Maryland 
Electric Company, of Baltimore, and 
the International Telegraph District 
Construction Company have conéoli- 
dated under the name of the Edison 
Illuminating Company. 


NASHVILLE, Micu.—The question 
of an electric lighting plant is agi- 
tating the village. The firm of John 
Bell & Sons are to furnish the power 
necessary. Nearly all the business 
men have consented to having them 
put in their stores and a great many 
of our citizens to having them put in 
their houses. 


YounGstown, N. Y.—Residents 
of this place having agreed to pay 
$1,800 a year for 300 incandescent 
lights, work on an electric plant will 
be begun soon. 

PoRTLAND, Me.—La Capital Com- 
pany has been incorporated by Theo. 
N. Vail, Lyndon, Vt.; Francis. A. 
Houston, treasurer, Boston, Mass.; 
to carry on the business of electric 
lighting and heating. Capital stock, 
$1,500,000. 

Lexineton, Ky.—The Mayor can 
give information concerning the erec- 
tion of an electric light plant. 


CHARLESTON, W. Va.—Charleston 
Traction, Light and Power Com- 
pany has been incorporated by W. A. 
McCorkle, Malcolm Jackson, M. M. 
Williams, A. W. Watrous, Charleston. 
Capital stock, $500,000. 


CASEVILLE, Micu.—The Caseville 
Electric Lighting Company has been 
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organized and will erect an electric 
light plant. 


ALEXANDRIA, La.—The electric 
light plant is to be enlarged and new 
machinery added. 


SMITHVILLE, TEx.—M. Burleson, 
secretary, can give information con- 
cerning establishment of an electric 
light plant, for which bids are being 
asked. 

Norrotk, Va.—Norfolk Electric 
Light and Power Company has been 
incorpsrated by Paul K. Boyd, B. N. 
Sparry, Geo. Russell. Capital stock, 
$15,000. 





New Manufacturing Companies. 
LubINGTON, Micu.—R. Hansen 
and Emil Krogh are fitting up a 
building with new machinery for 
manufacturing a new electric fire- 
alarm apparatus. They expect to 
commence operation in January. 


WasuHinaton, D.C.—TheWheeless 
Electric Lamp Company has made 
application for charter to manufact- 
ure and deal in a new patented lamp. 
Capital stock, $500,000. 


JERSEY City, N. J.—The Con- 
solidated Sterling Incandescent Gas 
Lamp Company has been incorporated 
by Alfred Luttman and George W. 
Mark, New York city, and Herbert 
F. Hatch, East Orange, N. J., to 
manufacture gas lamps, etc., and 
manufacture and supply heat, light 
and power of all kinds. Capital 
stock, $2,000,000, with $4,000 paid 
in. 

CLEVELAND, OHI0.—The Walker 
Company has been incorporated by 
John Ludwig, Brooklyn, N. Y.; 
Chas. M. King and Martin W. Dixon, 
Jersey City, N. J.; to manufacture 
electrical machinery. Capital stock, 
$2,000,000. 

Saco, Mzr.—The Electric Railway 
Switch and Supply Company has 
been incorporated for the purpose of 
manufacturing and dealing in elec- 
tric railway motor and __ station 
switches and railway supplies, with 
$100,000 capital stock. President 
and treasurer, Leonard L. Davis, 
Springfield, Mass. 


Increase of Capital Stock. 


New Hanover, Mass. — Stock- 
holders of the New Hanover Electric 
Railroad in Massachusetts have ap- 
plied to the State Commissioners for 
permission to increase the capital 
stock of the company from $20,000 to 
$50,000. 





New Telephone and Telegraph 
Companies. 

Fort VALLEY, Ga.—The Fort 
Valley Telephone Company has been 
incorporated by W. H. Harris, B. 8. 
Harris and W. P. Harwell to con- 
struct telephone system. Capital 
stock, $5,000. 

Business Troubles. 

Brookiyn, N. Y.—J. D. Bennett 
has been appointed receiver of the 
Rockaway Electric Light Company. 


Een, ILt.—The Elgin Illuminat- 
ing Company has assigned. 
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lledical Batteries. 

Stanley & Patterson, $2 Frankfort 
street, New York city, have recently 
placed upon the market a line of 
medical batteries; three forms of 
which are illustrated herewith. The 
‘ Standard” double-deck medical 
battery is shown in Fig. 1. The bat-! 
tery used is of the best dry form, and 
the strength of the various currents 
from it is so mild as to be scarcely 
perceptible, to the most powerful 
that can be endured by astrong man. 
The cell is inclosed in a polished- 
nickel tabe and furnishes three cur- 
rents—primary, secondary and pri- 
mary and secondary combined—any 
one of which may be varied at will by 
the movement of the small inner tube. 





STANDARD D OD 
SE PNY. 


Fie. 1.—‘‘STanDARD” DouBLE-DECK 


This apparatus is compact and port-' 
able, and this feature makes the bat- 
tery one of great convenience for 
physicians to carry about. The cabi- 
net is furnished either in mahogany 
or antique oak, finished in the best 
manner. 

Fig. 2 shows the “ Standard” 
single-deck medical battery, which is 
of the same g<neral design and ap- 
pearance as the double-deck machine 
just described, with the exception 
that no separate compartment is 
provided for the electrodes which go 
with the instrument. 





to turn the switch. The cabinet is 
of highly polished mahogany, with 
locked corners, and all trimmings 
are of nickel. 
The Storage Battery. 

Of the vast amount of energy ex- 
pended during the past year in de- 
veloping fields for the applications 


of electrical appliances, perhaps no 
‘one line of effort shows more rapid 


progress, or more prominent or 


‘promising results, than that which 
has had for its object the elevating of 


the storage battery to its proper posi- 
tion in the list of electrical apparatus. 

The results accomplished have 
been attained only by burying many 
corpses and by convincing the men 


MeEpIcaL BATTERY. 


who for years have been hanging 
crape in commemoration of the fail- 
ures of storage batteries that their 
services were no longer required. 

A year ago, when the subject of 
storage batteries was mentioned, 
there was always some one present 
anxious to hang the crape—some one 
who knew of a storage battery plant 
that had proven a failure, or who, if 
he did not know, of his personal 
knowledge, of such a plant, had been 
told of one. Then some one else lent 
a willing hand to assist in firmly 
securing the crape to its place by 
giving a mioute descrip- 








Fie. 3.—‘‘DramMonpD” Mepicat BaTrTery. 


The ‘‘ Diamond ” medical battery, 
shown in Fig. 3, has all the advan- 
tages of the ‘‘ Standard ” double-deck 
instrument inthe way of portability 
and freedom from acids and liquids of 
every description, and, while smaller 
than the ‘‘ Standard,” it is capable of 
giving an equally powerful current. 
The battery cell is located directly 
under the coil and ean be readily re- 
moved when exhausted. An auto- 
matic device is provided, which 
promptly shuts off the current when 
the case is closed, thus saving the 
battery should the operator neglect 








tion of how Mr. So and 
So had installed a battery 
in his residence, and how 
the battery, after having 
given a desultory service 
for three months (three 
months was generally the 
limit), had completely 
collapsed and been dis- 
carded as worthless. The 
details were elaborated 
with great gusto, and 
the narrative was gen- 
erally considered as 
highly amusing, Mr. So 
and So being regarded somewhat in 
the light of an easy mark. The ac- 
counts were generally of breakdowns 
which had occurred from five to ten 
vears ago. 

In Germany, where the use of the 
storage battery in connection with 
electric lighting and power plants is 
almost universal, these funny stories 
are unknown; in this country they 
have been heard very infrequently 
during the latter part of the year 
1895. They have lost their piquaney 
since the advent of the man who tells 
of battery plants, properly installed, 








of sufficient capacity to economically 
perform the work, and many of them, 
when handled with a reasonable 
amount of care, have been in entirely 
satisfactory operation for two or three 
years. 

The corpses of the storage batteries, 
that died years ago, are rapidly being 
buried, and before the close of 1896 
will probably have been forgotten. 

C. P. J. 

New York, December 16, 1895. 
ina 

LITERARY. 

The two hundred and eighth vol- 
ume of Littell’s Living Age opens 
with the issue of the week ending 
January 4. The beginning of a new 
volume is an excellent time for the 








Fie. 2.—‘“‘STANDARD” SrnGLE-DEcK MEDICAL BATTERY. 


beginning of a new subscription, 
especially when, as in this instance, 
it includes a new—a lower—price. 
For 1896 the subscription price will 
be $6. The reduction in price means 
no reduction in size or falling off in 
value, or any lowering of the high 
standard which it has always main- 
tained. Foreign periodical literature 
continues to grow not only in bulk, 
but also in the variety, interest and 
importance of the topics treated; and 
it absorbs to a greater extent every 
year the works of the most prominent 











authors of the day. For the amount 
and quality of reading furnished the 
price ($6 a year) is very low; to those 
desiring the cream of both home and 
foreign literature the publishers 
make astill cheaper offer, viz., to send 


| The Living Age and either one of 


the American $4 monthlies, or week- 
lies, a year for $9, or any $3 monthly 
for $8. With The Living Age and 
one or other of our leading American 
monthlies, a subscriber will, at re- 
markably small cost, be in possession 
of the best which the current litera- 
ture of the world affords. Littell & 
Company, Boston, are the publishers. 
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552,094 Automatic electric switch; H. 
H. Blades, Detroit, Mich. 


552,103 Multipolar electromagnet; W. 
P. Daniels, Cologne, Germany. —Consists of 
an electro-magnet, a plurality of pole pieces 
therefor, anda yiclding adjustable end piece 
or extension for each of said pole pieces 
adapted to engage the object to be lifted, 
whereby the pole pieces of the lifting mag- 
net may adjust themeselves to variously 
shaped objects to be lifted, 


552,105 Apparatus for maintaining cur- 





b 


No, 552,173.—FreLp’s ELectric 
TELEPHONE. 





rent upon oe vehicles; H. E. Dey, 
Brooklyn, N. Y.—Consists of ‘the vehicle, an 
electric nto embraced in a circuit ener- 
gized from a suitable source, a motor dynamo 
or similar converting device, and a storage 
battery energized from the motor dynamo 
and adapted to actuate the latter and ener- 
gize the motor circuit upon a cessation of 
the main supply. 

552,166 Electric thermostat and push 
button; O. F. Woodward, Le Roy, N. Y. 

552,172 Electro-magnetic mechanism; 8. 
D. Field, Stockbridge, Mass.—A system of 
compensating levers, comprising a pair of 
levers arranged substantially parallel and 
having abutting faces, one of said faces 
being curved and a support for one of the 
levers adapted to permit longitudinal move- 
ment thereof. 

552,173 Electric telephone; S. D. Field, 
Stockbridge, Mass.—Consists of a diaphragm 
and a device adapted to vibrate therewith, 
a system of compensating levers interposed 
between the diaphragm aad the said device 
and adapted to alter the ratio between vibra- 
tions of large amplitude and those of small 
amplitude. 

552,181 Electrical railway signaling ap- 
paratus; H, J. Hovey, Evanston, Ill. 

552,190 Electric are light; L. B. Marks, 
New York, N. Y.—An arc lamp having a 





No. 552,271.—EtectrricaL Bicyc.e. 


transparent or translucent inclosure around 
the are provided with a small inlet for air 
and ducts for leading the air in a uniform 
direction relatively to the arc. 

552,211 Depolarizer for primary bat- 
teries and method of making same: 
Thurnauer, Aurora, Ill.—A depolarizing 
plate consisting of copper oxide intermixed 
with copper chloride, the whole forming a 
compact, solid mass. 


552,218 Electric battery; D. S. Williams, 
Philadelphia, Pa.—A cathode comprising a 





series of superposed cup-shaped receptacles, 
between pairs of which is supported the 
active material and yielding, conductive 
material connecting the cup-shaped recep- 
tacles. 

552,219 Electrical battery; OD. S. 
Williams, Philadelphia, Pa.—Consists of a 
cell or casing formed in two parts, and a 
cathode supported thereby and an anode 
located between the two parts of the casing 
situated in said cell. 

552,220 Electric battery; D.S8. Williams, 
Philadelphia, Pa. 

552,239 Safety device for electric cir- 
cuits; P. H. D’Unger, Chicago, Ill.—An 
electric circuit, a switch included therein, 
an induction coil whose primary includes a 
portion of ss‘d circuit, a body of explosive 
material coy aected with the switch, and the 
secondary circuit of said coil having its 
terminals in said explosive and adapted to 
fire the same. 

552,260 Apparatus for transforming 
alternating currents into unidirectional cur- 
rents; C. Pollak, Frankfort, Germany. 

552,271 Electric bicycle; O. Bolton, Jr., 
Canton, Ohio.—An inclosing ring, to which 
the inner ends of the spokes are secured, 
combined with the side plates, which are 
secured to the ring at their outer edges, 
and which protect the operating parts from 
dust and dirt. 

552,279 Electric signal for railways; E. 
B. Cutten, New York, N. Y. 

552,312 Motor for bicycles; S 
New York, N. Y. 

552,313 Synchronous single-phase motor; 

E. L. Brown, Baden, Switzerland. 

552,316 Electrical railway signaling sys- 
tem; T. B. Dixon, Henderson, Ky. 


S. B. Battey, 

















No. 552,384.-- E.ectric Gas-LIGHTER. 

552,322 Secondary battery; A. 8. Krotz, 
Springfield, Ohio.—A holding material of 
porous asbestos fabric folded to form inte- 
rior ridges, and an active material intimately 
united with said folded material and its 
ridges by compression. 

552,337 Electric motor; A. W. Smith, 
Washington, D. C.—Consists of a fixed 
magnetic system wound with coils whose 
centers of mass are displaced forward in the 
direction of rotation from their geometrical 
centers. 

552,388 Electrical rail-fish. V. Thelin, 
Geneva, Switzerland. 

552,341 Electric smelting furnace; J. A. 
Vincent, Philadelphia, Pa.—Consists of a 
hearth with a vertical tube, a removable 
bottom thereto, an electrode arranged at the 
base or lower part of the hearth and remov- 
able with the removable bottom, and. an 
upper electrode supported within the hearth 
at a distance above the first-mentioned elec- 
trode. 

552,363 Insulating joint; E. D. Gleason, 
Brooklyn, N. Y.—Consists of two sections 
having perforated flanges secured together 
by a turned flange or ring and plugs of non- 
conducting material. extending into the 
holes in the sections, and insulating material 
disposed suitably thereabout. 

552.869 Means for operating railway 
vehicles; E. G. Hoffmann, Charlottenburg, 
Germany. 

552,384 Electric gas lighter; P. Meyer, 
Alameda, Cal.—A Bunsen burner, having 
its surface of ignition enveloped by a mantle 
adapted to be rendered incandescent under 
heat, electrodes centrally disposed upon 
said ignition surface and suitable electrical 
connections for said electrodes. 

552,397 Regulator for dynamos; C. E. 
Scribner, Chicago, 11] 

552,420 Signaling and lock-out apparatus 
for telephone stations; J. D. Clarke, Chi- 
cago, Ill. 

552,425 Secondary battery; C. A. Faure, 
Paris, France.—Consists of a sheet of sili- 
cated asbestos fabric inclosed in a perforated 
envelope or cover of acid-resisting material. 





552,481 Apparatus for registering the 
number of persons passing through gates; 
A. Gajardo, Valparaiso, Chile. 

552,451 Electric railway; M. H. Smith, 
Halifax, England.—Consists of a main con- 
ductor, sectional surface bar conductors 
having extended pole pieces, and a magnetic 
switch comprising a pivoted lever carrying 
an armature for the pole pieces and carrying 
a contact piece for the main conductor. 

552,465 Burglar-alarm attachment for 
railway cars; J. C. Bratton, St. Louis, Mo. 

552,469 Double -diaphragm telephone 
transmitter; D. Drawbaugh, Eberly’s Mill, 
Pa. 

552,486 Car brake; A. B. Roney,Chicago, 
Ill. 

552,195 Regulator for electrical circuits; 
J.C. Mayrhofer, New York, N. Y.—Con- 
sists of a resistance coil, a series of commu- 
tator plates connected at intervals with said 
coil, two contacts movable over said com- 
mutator, a worm shaft, and a lock for en- 
gaging and disengaging one of such con- 
tacts with said worm shaft. 

552,496 Electric lighting system; J. .C. 
Mayrhofer, New York, N. Y. 

552,498 Electric-arc incandescent lamp; 
J, A.‘Mosher, Chicago, U1. 

552,501 Insulator; C. H. Snively, Mount 
Carmel, Pa. 
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“THE TELEPHONE SYSTEMS OF 
THE CONTINENT OF 
EUROPE.” 


BY BENNETT. 








Price, - $4.50. 





This book just issued describes the 
Systems in all the European Countries, 
covering the fo lowing points: 


History and Present Position. 
Services Rendered to the Public 
Tariffs. 

Way-Leaves. 

Switching Arrangements. 

Hours of Service. 

Subscribers Ir struments. 

Outside Work—Local and Trunk. 
Payment of Workmen and Operators. 
Statistics. 


NO TELEPHONE LIBRARY IS COMPLETE 
WITHOUT THIS. 
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“A MANUAL OF TELEPHONY.” 


BY 








WM. PREECE AND A. J. STUBBS. 


Price, . 


$4.50. 


This is a very comprehensive and 
practical book. it is divided into the 
following ‘‘parts,” under which are several 
chapters devoted to different branches of 
the subject: 


Part 1/—Transmitters and Receivers. 
««  [/—Apparatus and Circuits. 
«« |/1—Simple Telephone Exchanges. 
««  [¥—Multiple Switches 
«« Y—Miscellaneous Switching and other 
Systems. 
«« ¥l—Construction, Wires and Cables. 


Both these important books supplied, 
post-paid, on receipt of price by the 


Electrical Review Pub. Co. 
13 PARK ROW, 


NEw YORK. 
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Tell-Tale; Dial System for Electric 
Light and Power Stations. 

In central stations and railway 
power stations using Thomeon record- 
ing wattmeters to measure the total 
output from each machine, or upon 
each feeder, the grouping of the dials 
of allthe meters in one place where 
they could be conveniently read at 
one time has been frequently urged 
as advantageous. The General Elec- 
tric Company, has, therefore, brought 
out a tell-tale dial system. This 





recording indicator is actuated every 
kilowatt hour by a simple make-and- 
break device upon the meter measur- 
ing its circuit. ‘The dials are several 
times larger than those on the 
ordinary meter, and they are all direct 
reading, all constants being elimi- 
nated by modifications of the actuat- 
ing mechanism. It is only necessary in 
ordering the tell-tale dial to state 
the constant of each meter and the 
character of the generator; the panel 
can then be properly lettered. 





posed by extremely heavy loads. They 
are constructed upon the series prin- 
ciple, the entire current passing 
through the field, and thus any error 
and possibility of loss which might 
result from the use of a high-capacity 
shunt are eliminated. 

These meters are adapted for direct 
application to the switchboard, the 
studs supporting the meter passing 
through the board and the bus bars 
and forming the electrical connection. 
The conducting parts are of forged 





Fies. 1 AND 2.—TELL-TALE DIAL SysTEM FOR ELEectrric LIGHT AND PowER STATIONS. 


permits the placing of all the dials 
upon one panel and the installation 
of the meters out of ordinary reach, 
as it is no longer necessary to read 
them each day. 

The necessary wiring from the 
meters to the panel is simple and in- 
expensive. The panels can be dupli- 
cated and the performance of the 
meters be read either in the dynamo 
room or in the manager’s office, or 
any other necessary place, and the 
performance of the station be accu- 
rately learned at any time. Each 
row of dials on the panel represents a 
single generator or Soaten: sm. and the 
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The introduction of this ingenious 
tell-tale system renders the use of a 
complete system of station output 
meters possible in many stations 
hitherto unable to use them on ac- 
count of the difficulty in installing 
them where they can be conveniently 
and rapidly read. 

The station-output meters, known 
as “‘Form G,” are constructed upon 
the same principle as the recording 
wattmeter, the construction under- 
going modification, however, to adapt 
the instrument to the conditions im- 
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copper of the highest conductivity. 
The three sizes of these instruments, 
for either 100-volt or 500-volt cir- 
cuits, are 2,500, 5,000 and 8,000 am- 
peres. 
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The Falkenau Engineering Com- 
pany, Limited, of Philadelphia, have 
removed to a handsome suite of 
offices at 711 Reading ‘Terminal 
Building, and have opened a stock 
room in the basement of the Reading 
Market, with entrances from Arch and 
Cuthbert streets. 


Since the visit of President Clark, 
of the New Haven Railroad, and party 
to the works of the Westinghouse 
Electric Manufacturing Company, 
at East Pittsburgh, the electrical 
engineer of the New Haven road has 
been visiting the works, inspecting 
the Tesla motors for the operation of 
cars on standard railways. 


Stanley & Patterson, 32 Frank- 
fort street, New York city, have 
recently placed upon the market the 
“Vigilant” single-stroke electric 
bell, designed for use in railroad de- 
pots and factories, and for fire alarms 
as well as other purposes. The 
length of stroke and temsion is ad- 
justable, and the signals are perfectly 
distinct, no matter how rapidly they 
may be given. These bells are made 
from three inches in diameter up to 
20 inches. ‘The reception accorded 
to them by the trade and Stanley & 
Patterson’s customers has been very 
favorable. 

a 


Death of Alfred E. Beach. 


Alfred E. Beach, for 50 years active 
in the editorship of the Scientific 
American, died of pneumonia at his 
home in New York city on January 1. 
He leaves a widow, a son and a 
daughter. 

Mr. Beach’s father was Moses Y. 
Beach, who established and for many 
years conducted the New York Sun. 
Mr. Beach was born in 1826 in 
Springfield, Mass. After obtaining 
a thorough education at Monson, 
Mass., Academy, under the direction 
of the late Alfred Ely, 1).D., he 
entered his father’s office, where he 
acquired a practical knowledge of 
newspaper work. In 1846 he and his 
former schoolmate, Orson D. Munn, 
founded the firm of Munn & Com- 
pany and became the proprietors of 
the Scientific American, which, at 
that time, was the only weekly journal 
of its kind published in this country. 
Mr. Beach was full of energy, and his 
natural love of mechanics and engi- 
neering led him to make several in- 
ventions of note. In 1852 he in- 
vented a typewriter very similar to 
those in use to-day. About 30 years 
ago he invented a pneumatic tube 
system for carrying mail matter and 
later he developed a pneumatic rail- 
way system. His best-known inven- 
tion was the Beach hydraulic shield, 
used in tunnel construction. This 
device was successfully employed in 
building the St. Clair tunnel as well 
as those under London, Glasgow and 
the Hudson River. 





Mr. Beach was well known for his| 
private charities. He leaves a host 
of friends and acquaintances among 
inventors, engineers, and newspaper 
men, who will sincerely mourn his loss. 





_ °be 


KIND WORDS. 





** MORE VALUABLE EACH YEAR.” 
To Tae Evrror oF ELectTricaL REVIEW : 
Enclosed find check of $3 for ELEc- ; 
TRICAL REVIEW, which is more valu- 
able each year to me. 
H. S. PHILBRICK. 
Boston, December 27, 1895. 





ADVERTISING THAT ‘‘ BRINGS EX- 
CEEDINGLY GOOD RESULTS.” 
To THE Epitor or ELecrricaL REvIEW: 

We have always found the Exxzc- 
TRICAL REVIEW fair and square, and 
a good deal of our success in the past 
year we owe to the results of our 
advertising in your paper, which has 
brought us exceedingly good results. 

STANLEY & PATTERSON. 

New York, December 28, 1895. 





MUST HAVE IT. 

To THE EpiTor oF Evecrricat REVIEW : 

Enclosed find check for the renewal 
of your paper, as I could not get along 
without it. 

Yours respectfully, 
A. MESSERSMITH. 
Buffalo, N. Y., December 31. 
— 

Industries of Providence, R. I. 

On December 21, 1895, the Provi- 
dence, R. I.. Telegram issued a 
special number in an_ illuminated 
cover, describing the manufacturing 
interests of the city. Among those 
whose plants were illustrated and 
described were the Rhode Island 
Too] Company, the American Elec- 
trical Works, the Union Railroad 
Company, the Narragansett Electric 
Lighting Company, the Providence 
Telephone Company and Arming- 
ton & Sims Engine Company. 








MMETERS and Voltmeters 
A for Alternating and Direct 
Current Circuits in Labor- 

atory and Station. 


WHITNEY ELECTRICAL INSTRUMENT CO., 


PENACOOK, N. H., U.S. A. 





CEO. H. BENJAMIN, 
45 BROADWAY, NEW YORK, 
PATENTS AND PATENT LAW. 





FOREE BAIN, 
ELECTRICAL AND MECHANICAL ENGINEER, 


Surre 1657, 1658 anp 1659 


MONADNOCK BLDG., CHICAGO. 





W. R. OSTRANDER & CO. 
No, 204 FULTON ST., NEW YORE. 
Manufacturers of 
SPEAKINO TUBES, WHISTLES, 
ANNUNCIATORS. 
Blectric and Mechanical Bellis. 

FACTORY, 


De Ealb Ave., 
BROOKLYN. 


Send for Illustrated 


FUSE WIRE OR LINKS. 


CORRECT CARRYING CAPACITY. 
ABSOLUTE UNIFORMITY. 





The INDEPENDENT ELECTRIC £0. 


39th St. and Stewart Ave., Chicago. 











PROMPT ATTENTION 


to your inquiries will be 
secured if you mention the 
ELECTRICAL REVIEW when 


writing to advertisers. 





McINTIRE’S 
PATENT CONNECTORS 
anp TERMINALS 


FOR ALL ELECTRICAL PURPOSES. 


THE C. licINTIRE CO., 
12-14 Franklin St., Newark, N. J. | 





WHITE-CROSBY COMPANY, 
CONTRACTING ENGINEERS, 
EQUITABLE BUILOING, BALTIMORE, MD. 





New York Office, 29 Broadway. 
Chicago Office, The Rookery. 





Consolidated Telegraph & News Co, 


53-57 Park Place, NEW YORK, 


Contractors for and Manufacturers of 
ELECTRO-MECHANICAL APPARATUS. 
ESTIMATES GIVEN ON ALL KINDS OF 
FINE SHOP WORK. 
ELECTRICAL INVENTIONS DEVELOPED. 


ROYCE & MAREAN, 


DEALERS IN 


Electrical Supplies, 
WASHINGTON, D. C. 








THE LEHIGH VALLEY 


GREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Oflce, Booms 196 and 187, 1 Broadway, WOW TORE. 


Creosoted Lumber, Unde: Conduits. 
Telegraph Poles, Piling Furnished. 





ELECTRIC CONDENSERS. 


WM. MARSHALL, 
Manufacturer. 


STANDARDS A SPECIALTY. 
709 LEXINGTON AVENUE, MEW TORE. 








THE BOOK OF BOOKS FOR 


WIHEMEN, ELECTRICAL ENGINEERS, GONTRAGTORS, 
CONSTRUCTING ENGINEERS, ARCHITECTS AND STUDENTS. 











HOW TO WIRE BUILDINGS 


A MANUAL OF THE ART OF INTERIOR WIRING, 
BY AUGUSTUS NOLL, E. E. 





f{LLUSTRATED, - 


162 PAGES, - 


PRICE, $1.50. 





This is one of the most important practical books on electrical work that has ever been 


Issued. It is written by a 
‘oeeeay | wired up more buil 


pee master in the art of interior wiring; b 
ings and lamps than anybody else in the world. 


one who has 
Mr. Notu 


gan the practice of his profession at the very commencement of electric lighting by 
incandescent lamps, and he has been an active leader in all the later developments of recent 


years. 


The book abounds in solid, definite, practical instructions, rules, suggestions and 


advice, and is liberally illustrated with drawings, diagrams, tables, etc. 





SOONTENTS : 
Chap. 1.—Introduction ; Chap. 2.—General Considerations; Chap. 8.—Location of 











Catalogue. 


Conductors; Chap. 4.—Division of Circuits and Distribution of Current ; Chap. 5.—Loss 
of Electrical Energy in Conductors; Chap. 6.—Plans; Chap. 7.—Conduit Wiring; 
Chap. 8.—Switchboards; Chap. 9.—Appliances and Connections ; Chap. 10.—Converter 
Work; Chap. 11.—Overhead be | Chap. 12.—Fuse Wire; Chap. 18.—Insulation ; 
Chap. 14.—Electrolysis; Chap. 15.—Adverse Wiring Conditions; Chap. 16.—Theatre and 
Stage Lighting; Chap. 17.—Plans of Distribution; Chap. 18.—Distribution of Light; 
Chap. 19.—Distribution of Labor and Hints to Foremen ; Chap. 20.—Preliminary to Rules, 
Electrical Data, etc.; Chap. 21.—Rules for Ascertaining Required Sizes of Wire; 
Chap. 22.—Energy-Power; Chap. 23.—Dynamos and Motors; Chap. 24.—Pulleys; 
Chap. 25.—Belting; Chap. 26.—Engines; Chap. 27.—Conclusion. 


THE BOOK IS HANDSOMELY PRINTED ON EXTRA THICK PAPER IN LARGE, PLAIN TYPE. 








Sent postage free to any address on receipt of price, by 


. ELECTRICAL REVIEW PUBLISHING CO., 


P. Oo. Box 2339. is PARK ROW, N. VY. 
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J. HOLT CATES, President and Manager. ADOLPH LISSAU, Superintendent. 


GATES ELECTRIC MANUFACTURING 6O,, 


BUILDERS OF MODERN, HICH-CLASS 


MULTIPOLAR DYNAMOS AND MOTORS 


DIRECT-CONNECTED AND BELTED. 


Carbon Brushes of Ample Surface on all Machines. 
New Style Comrutator WITH REMOVABLE SEGMENTS. 
Slotted Iron-Clad Armature with Flexible Bar Windings. 





Mica Insulation. Seilf-Oilingag Bearings. High Finish Throughout. 


OFFICE, 1139 AND 1140 MONADNOCK BUILDING. FACTORY, CORNER CLINTON AND HARRISON STREETS, 
CHICAGO, ILLIWois. 


W. S. NELSON, ELECTRICAL SUPPLY AND CONSTRUCTION CO., KANSAS CITY, MO., Agent. 


THE S. K. C. Two Puase SYSTEM 


A COMPLETE SYSTEM OF POWER AND LIGHT FROM THE SAME GENERATOR AND CIRCUIT. 








PERRIN RAR BC ASN IAS <7 ree 

















os 


es rates 
CORRESPONDENCE ST 





warawcree STANLEY ELECTRIC MEG. CO.. PITTSFIELD. MASS, """"“Sez:.. 


The Royal Electric Co., Montreal,Can., are Exclusive. Licensees for the Manufacture of the S. K.-C. System in the Dominion of Canada. 


BUCKEY riunscer 





LAMPS 


QUALITY UNEQUALED. FACTORY PRODUCTION TRIPLED. 


rae BSBVUCcCHREVE ELECTRIC Co., 
Monadnock Building, Chicago. - - - - Cleveland, Ohio. 
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THE ONLY WATER-WHEEL GOVERNOR THAT GOVERNS. 


MontTAGvuE STREET Rartiway Co., 


Sold on trial and absolutely guaran- 





GREENFIELD, Mass., Sept. 19, 1895. 


LOMBARD WATER-WHEEL GOVERNOR Co., 

61 Hampshire St., Boston, Mass. 

Gentlemen: We have one of your governors in 
use at our power house at Miller’s Falls, Mass., 
taking care of two water-wheels to perfection; regu- 
lating the power witbin a few volts. We took out 
one governor and replaced it with a Lombard Gov- 
ernor, which gives perfect satisfaction. 
Yours truly, 
MoNTAGUE STREET Rariway Co., 
(Signed) H. C. Garfield, Supt. 


Lombard Water-Wheel 











teed to hold wheel speed to satis- 
faction of purchaser, irrespective of 
sudden changes of load. 


= i 


Send us a description of your water- 
wheel plant, 





61 Hampshire Street, 








Governor (0., 


BOSTON, MASS. 





TE PINISCH GAS LIGHTING SYSTEM 


Has been adopted as the STANDARD LIGHT by the Broadway and Third Avenue Cable Lines, of 
New York City; the North and West Chicago Cable Lines, and the Columbus Central Electric Line, 
of Columbus, O., also by sixty of the most prominent railways and by the Pullman and Wagner 


Palace Car Companies in the United States. 


It has been the standard lighting system in Europe for many years, and is applied to 55,000 
cars in Europe, the United States, South America, India and Australia. 


For particulars, address 


THE SAFETY CAR HEATING "2 LIGHTING COMPANY, 


160 Broadwvay, Newry York. 





RHODE ISLAND TOOL CO. 














PROVIDENCE, R. I. 





THIS MACHINE is specially adapted to 


a General Milling, 








P Vg LIGHT MANUFACTURING, JOBBING, | 


— AND—— 


TOOL WORK. 


We have several other sizes and styles, Lighter 
and Heavier, Plain and Universal, adapted to 
every requirement. 

WRITE FOR 


IMustrated Catalogue, Photos and Prices. 











MACHINERY 
i Of All Kinds, | 
a NEW and SECOND-HAND | 


Always in Stock. 


THE GARVIN MACHINE CO.., 


Laight and Canal Sts. NEW YORK. 





No. 13 Milling Machine. 


51 N. 7th St,, PHILADELPHIA, PA, | 


BRISTOL'S 


Je \\ towing THE BRADY isT-Ants 
es) 


Voltmeters T. H. BRADY, New Britain, Conn., 
AND U.S.A. 
Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
other Specialties for Construction 


Work.—Catalogues and Prices fur- 






Pressure Gauges 


Pay for themselves in every 
Electric Light and Electric 
Railway Plant. 

Sent on 30 days’ trial and fuly 


teed. : 
“Tee BRISTOL CO., nished on application. 
WATERBURY, CONN. 





The Ball & Wood Engine 





HORIZONTAL AND VERTICAL. 
S/MPLE AND COMPOUND. 


T™ BALL & WOOD COMPANY, 


15 CORTLANDT ST., NEW YORK. 
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GORDON BATTERY. 


BECAUSE IT EXCELS 


2. EFFICIENCY. It will perform many kinds of work that can not be obtained from 


one-half the cost of the Gravity Battery. 

4. ADAPTABILITY. The Gordon Battery will work equally well on either 
open or closed circuit. 

5. IT 1S ABSOLUTELY NON-FREEZING. In practical operation in Railway 
Signal Service, the Gordon Battery on the surface of the ground has worked 
uninterruptedly, with the mercury four degrees below zero. Gravity 
Batteries, at the same station, eight.feet under ground, at the same time, 
froze solid. 

6. LABOR SAVING. It requires no supervision whatever during its life. 

7. FREE FROM LOCAL ACTION. It is not consumed by local action when 
not in service. Gravity Batteries require constant attention and ‘‘ feeding,” 
whether in use or not, while the Gordon Battery is not a self-consumer, all 
its elements remaining intact until required to produce power. 

8. FREEDOM FROM GASES AND ODORS. It is clean and neat in 
appearance, and absolutely free from noxious fumes and gases and 
** creeping ” salts. 

9. SUPERIOR GENERATION OF ENERGY. Its product in useful energy is 
four times greater, weight for weight, than the Gravity Battery. 


THESE BATTERIES ARE IN USE BY THE MOST PROMINENT 
RAILROAD, TELEPHONE AND FIRE ALARM COMPANIES 
OF AMERICA. 


MANUFACTURED BY 





Send for descriptive circular and price list. 


THE 


No. 82 West Broadway, New York. 


Welcomes the Unparalleled Success of the 


Wil? 


1. LONG LIFE. Warranted to operate, at a discharge rate of eight or ten-one-hundredths of an ampere, six months without any 
attention whatever, as required for Railway Signal Service, and much longer where less power is required. 


the Gravity Battery. 


3. ECONOMY. The installation and maintenance of the Gordon Battery for one year for Railway Signa! Service is about 





We guarantee all our Cells. 


GORDON-BURNHAM BATTERY 60,, 











xa G 


1821-1888. 








TRANSFORMERS 


NIGH »* LOW 


FREQUENGY GURRENTS. 


In EFFICIENCY, REGULATION and SAFETY 
THEIR SUPERIORITY 18 ADMITTED... 





600-WATT TRANSFORMER. 


OFFICES, 222 
PHI 









Construction Simple. 
Insulation Perfect. 
Core and Windings Oil-Jacketed for 


/ Nn Tar 


& 224 SOUTH THIRD STREET, 
LADELPHIA. 


MANUFACTURERS OF 


BOILER TUBES, 


——— Additional Protection. 

ORDERS Core Losses Small. 

FILLED No Fuses in Transformer Case. 
gg Workmanship Unequaled. 





STEP-UP » 
STEP-DOWN 


TRANSFORMERS 
LONG-DISTANGE TRANSMISSION WORK. 





30,000-WATT TRANSFORME?. 





GENERAL ELECTRIC CO. 


Main Office, SCHENECTADY, N. Y. 


Sales Offices in all Large Cities in the United States. 





For Canada, Address Canadian General Electric Company, Toronto. 


WROUCHT IRON 
PIPE AND FITTINGS, 


ELECTRIC RAILWAY 










Pascal Iron Works, 


PHILADELPHIA, PA. NEW GASTLE, DEL. 
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J, 6, BRILL COMPANY, = 


Philadelphia, 
BUILDERS OF 


ELECTRIC, CABLE, SUBURBAN CARS AND TRUGKS. 








INVENTORS and 
BUILDERS OF 
BRILL No. 21 B and 


EVREKA MAXIMUM 
TRACTION TRUCKS 


FOR 


ELECTRIC CARS. 




















Received the Only Medals of Award for Rubber-Covered 


INSULATED WIRES 


AERIAL, UNDERGROUND, SUBMARINE 
AND INTERIOR USE. 


KERITE TAPE. 


Catalogues, Samples and Prices on Application, 


8. F. B. MORSE - - - Chicago, Ill. J. E. HAM, General Agent, 


CALIFORNIA ELECTRIC WORKS, San Francisco, Cal. 203 Broadway, NEW YORK. 
SPECIAL ATTENTION GIVEN LEAD-ENCASING WIRES AND CABLES. 


No. /707 


IRON BOX BELL. 


Ask your Dealer for the 
No. 7707 Iron Box Bell. 


Wires and Cables at the WORLD'S FAIR at Chicago. 


AND GABLES ; 


|) TELEPHONE, TELEGRAPH, POWER AND 
4 LIGHTING. 










W. R. BRIXEY, Manufacturer, 





Weston Electrical Instrument Co., 
114 to 120 William St., Newark, N. J., U.S. A. 


PORTABLE DIRECT READING 
VOLTMETERS AND AMMETERS 


For Direct Currents, absolutely dead beat 
and of highest accuracy attainable. 


THE WESTON STANDARD 


Voltmeters and Wattmeters for Alternat- 
ing and Direct Currents are the most 
Accurate Portable instruments in the 
market. We make 22 ranges of the Volt- 
meter, from 7.5 to 3,000 volts total range ; 
Wattmeters from 150 to 15,000 watts 
total range. 











MANUFACTURERS OF 


ELECTRICAL SUPPLIES, 
BEDFORD, DIVISION AND CANTON STREETS, 


STATION 
VOLTMETERS AND AMMETERS 


For Direct Current Circuits, 





PORTABLE STANDARD WATITMETER 














FOR ALTERNATING AND DIRECT 

BROOKLYN, N.Y CURRENT OIRCUITS. SEND FOR NEW CATALOGUE. 

Se SeT ane Secaseee at He | ‘” you are interested in Underground, Aerial or Submarine WIRES or CABLES 
“HUNTINGTON” ELECTRIC SEARCH-LICHT, HUNTINGTON” OIL | for Electric Railways, Electric Light and Power, Telegraph, Telephone, Signal 

SEARCH-LICHT, “‘“SCOTT’’ FOCUSING LAMPS FOR PHOTO EN- | Service, or for any other service, 
GRAVING, HALF TONE, ETC., AND THEATRICAL EFFECTS. Ww RITE 
SGOTT ELEGTRIG LAMP GO., ‘STANDARD UNDERGROUND CABLE COMPANY, 
No. 126 Liberty St., New York. | PITTSBURG, NEWYORK, CHICACO. 





WALKER 


Manufacturing Co., 
CLEVELAND, OHIO. 


MANUFACTURERS OF 








CENERAL OFFICE AND WORKS: 


CLEVELAND, OHIO. Spring Mounted Street Rait- 


way Motors, Large Railway 
and Power Generators, and 
















m BRANCH OFFICES: 
913-914 Postal Telegraph Bldg., New York. 8 Oliver Street, Boston, Mass. 


196 Crocker Bldg., San Francisco, Cal. Erie County Bank Bidg., Buffalo, New York. j 
34 York Street, Toronto, Ont. 303 Gould ‘bide. ae all kinds of electrical ap- 
1645-1648 Monadnock Bldg., Chicago. 1120 Betz Bldg., Philadelphia, Pa. 


416 Trust Blag., Dallas, Texas. paratus. 




















